@ Sullivan 7-AU is licensed 
106, 962—1, 707, 132— 
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Sullivan — pioneer and pacemaker in the field of 
coal cutting machinery — marches on to new 
standards of modernization! To Sullivanize means 
to modernize. In captivating the market these 
new machines—all practically less than two 
years old, each with many new features, modern 
\ features found in no other machine — have defi- 
nitely established Sullivan in a position of 
leadership. 


Illustrated (top left) 7-AU Universal Track Cutter; 6-B 
**Master”’ shortwall; trucks; 7-B “‘Super’’ shortwall; 5-B 
“Buddy”’ light duty; 8-B “‘Dual Duty’’ shortwall, longwall, 
and CLE-S5 longwall. 


SULLIVAN 


MACHINERY COMPANY 


307 N. MICHIGAN AVE., 
CHICAGO, ILLINOIS 
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Announcing... 
TWO MAJOR EVENTS !! 


The American Mining Congress announces 
the dates for its two great Conventions 
and Expositions for 1937—one for the Coal 
Mining Industry; the other for the Metal 

| 


Mining Industries. 


Music Hall, CINCINNATI, Ohio | 
May 17-20, 1937 | 


Minerals Building, SALT LAKE CITY, Utah 
September 6-9, 1937 


These two meetings offer the maximum | 
return to those interested in the sound | 
and efficient development of our mineral | 


industries. 


THE AMERICAN MINING CONGRESS 
Munsey Building 


Washington, D. C. 
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WHEN UNDER-EQUIPPED. . 


When under-equipped you operate with your hands in chains. Modern 


Robins ore-handling equipment, serving modern crushing and metal- 


lurgical machinery, is raising plant capacities, cutting crushing costs, 


ROBINS Mé KES: 
Belt Conveyors 
Gyrex Screens 

Robins-Oro Feeders 
Bucket Elevators 
Grab Buckets 
Ore Bedding and 


Reclaiming Systems 


and taking the kinks out of closed-circuit reduction crush- 


ing. Send for a Robins representative and let him tell you 


the story. 


Robins Conveying Be!t Co. MATERIAL HANDLING 


15 PARK ROW NEW YORK, N. Y. | 
37 WEST VAN BUREN ST. CHICAGO, ILL. EQUIPMENT 


SEND FOR BULLETINS DESCRIBING PRODUCTS OF INTEREST 


JANUARY, 1937 
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HE most exacting basis for 


judging wire rope perform- 
ance is AVERAGE SERVICE. 


This is the basis advocated by 
Roebling, in which rope cost 
per ton of material handled, 
or per other 

measurement, is based n 
on the service of a single rope 
but on the average service o 
several ropes. 


John A. Roebling’s Sons Co., 
Trenton New Jersey 
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Serves 
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Mining 
Industry 
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Koppers’ part in the Mining Industry is many-sided. 

Koppers designs and builds coal tipples, boiler and power 
plants and materials-handling equipment. 

It controls, in this country, the Rheolaveur process, which 
is the most economical and efficient method of preparing and 
cleaning coal and which is used for a very large proportion of 
the coal now washed in this country. 

It is licensee for Menzie’s Automatic Cone Separators, 
Koppers-Llewellyn Automatic Washers, K-R-M Dry-Cleaning 
Separators, Koppers-Birtley Dedusters and Carpenter Centrifugal 
Dryers. 

Koppers preserves large quantities of ties, posts, props, 
poles and lumber for surface and underground use, and supplies 
creosoted bumpers for mine cars. 

It is the only producer of Fast’s self-aligning Couplings 
which are invaluable for power shaft connections. 

It manufactures American Hammered Piston Rings which 
are widely used in motors of mining trucks, in other gasoline 
and Diesel motors and in steam cylinders. 

It has made some of the largest bronze castings produced in 
this country. It also makes gray iron castings. 

It supplies oils for the recovery of minerals from their ores 
by flotation. 

It manufactures bituminous paints for metal protection, and 
Lumino bituminous-base aluminum paint for concrete, masonry 
and metal work. 

It produces coal tar pitch and felt roofing, and waterproofing 
and dampproofing materials for the protection of structures 
above and below ground, and for tunnels and bridge floors. 

It refines pitch which is used for the briquetting of coal. 

It makes Tarmac road tar for the paving and maintenance of 
private driveways. 

Koppers truly serves the Mining Industry. 


KOPPERS COMPANY 
PITTSBURGH - PA. 


KOPPERS 
DIVISIONS 


American Hammered 
Piston Ring Division 


Bartlett Hayward Division 


Engineering and 


Construction Division 
Gas and Coke Division 
Tar and Chemical Division 


Western Gas Division 


KOPPERS 
SUBSIDIARIES 
AND AFFILIATES 


Eastern Gas and Fuel 


Associates 


Hiler Engineering and 
Construction Company, Inc. 


The Koppers Coal Company 


Koppers-Rheolaveur 
Company 


The Maryland Drydock 


Company 


The White Tar Company 


of New Jersey, Inc. 


The Wood Preserving 


Corporation 
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- Ceble-reel, Sealed Equipped 


Storage-battery, Open Type 


Storage-battery, Permissible 


Trolley, Haulage 


| GENERAL @ EL ELECTRIC 
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Are your motors 
running up power costs? 


HAT’S a fair question—one in which we know you’re inter- 

ested. If they’re G-E motors, you can be confident that you’re 
getting maximum haulage from your power dollar. G-E mine loco- 
motives are power savers because of their designs and fine con- 
struction details—details such as special insulations to cut leakage 
losses, and high-quality materials to increase mechanical and 
electrical efficiencies. 


In haulage from the coal face, whether loading is done by hand or 
machine, you need equipment that gets the loaded cars out and 
substitutes empties with no lost time. You can be sure that G-E 
gathering- locomotives are equipped with motors of the proper 
speed and power to do the job right and still keep costs low. Over- 
motoring for increased speed is expensive. 


Our engineers have overlooked no opportunities for power econ- 
omies in the design of G-E mine-locomotive equipment. These 
power savers help to reduce your demand requirements — help to 
give you more economical production. 


General Electric manufactures a complete line of mine locomotives 
embodying nearly fifty years of experience in the design and man- 
ufacture of thousands of locomotives. Your nearest G-E sales office 
will be glad to give you more information. General Electric Co., 
Schenectady, New York. 


MODERN HAULAGE EQUIPMENT MEANS 
FASTER, MORE ECONOMICAL PRODUCTION 


190-11 
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CHANCE PROCESS 


IS THE ONLY PROCESS 


WITH A SEPARATING EF 
FICIENCY INDEPENDENT 
OF ANY VARIATION IN 
THE SIZES OF THE FEED 


with the 


CHANCE SAND FLOTATION 


“7? 4 


UNITED ENGINEERS & CONSTRUCTORS INC 


LOS ANGELES CHICAGO BUENOS AIRES PHILADELPHIA NEWYORK BOSTON RIO de JANEIRO 
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Night photograph of Link-Belt Simon-Carves Washery and Tipple. 


Island Creek Coal Co., Mine No. 20, Holden,W.Va. One of three such 
BRINGS LOW COST TO EVERY iSitsiarenteconns 


STEP IN COAL PRODUCTION 


@ As modernization proceeds in the indus- 
try, it becomes more and more apparent 
that the unmatched experience and facilities 
of the Link-Belt organization are earning 
the preference of coal operators everywhere. 
Regardless of the nature of the problem, 
Link-Belt has the background and the equip- 
ment to produce uniform coal of high BTU 
value at the lowest cost. 

Send for Book No. 1521. Address Link- 
Belt Company, 300 W. Pershing Road, 
Chicago, or our offices at Philadelphia, Pitts- 
burgh, Wilkes Barre, Huntington, W. Va., 
St. Louis, Kansas City, Mo., Denver, Seattle 
or Toronto. 
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EASILY DISMANTLED 
REVERSIBLE 


Top illustration shows Driv- 
ing Head, Power Unit, and 


Leading Boom or Jib. 
uch 


The Goodman Semi-trough Belt Conveyor is more stable with unbal- 
anced loads than the standard trough design. Extensive use under- 
ground has demonstrated its practicality. ae 
This sturdy gathering conveyor may be moved easily, as the light, 
short sections can be taken apart quickly without tools, The sections 
of this conveyor are smal] enough and of such shape that they may be 
carried on the belt. 
This type of conveyor may be built for lengths of 2500 feet—or even 
longer, if necessary. Part of the conveyor may be set up to start a 
run and sections can be easily inserted as the work progresses. 
The power unit may be set up on either side of the conveyor. The 
belt is reversible, so that supplies may be taken to the face. 
The return belt is protected by suitable covers that can be removed 
at any point for inspection. All rollers are equipped with ball bear- 
ings with effective grease seals. The tension end has a take-up 
mechanism and a self-cleaning tail pulley. 
Goodman also makes full trough and flat type belt conveyors. The 
a salesman will be glad to discuss your conveyor problems 
th you. 


MANUFACTURING COMPANY - HALSTED STREET AT 48th - CHICAGO 


LOCOMOTIVES :COAL CUTTERS - LOADERS 


PITTSBURGH ¢ WILKES-BARRE « BIRMINGHAM *® HUNTINGTON, W. VA. « ST. LOUIS « DENVER 
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( ' INDUCTION motors have so many applications in mining 


operations that their use provides an important means of 
reducing the cost per ton of coal or ore handled. 


For example, here are just a few of the machines on which they are used: 
DRAINAGE PUMPS SHAKER SCREENS COMPRESSORS 


GATHERING PUMPS HOISTS CLASSIFIERS 
VENTILATING FANS LOADERS CAR DUMPERS 
CONVEYORS CRUSHERS ROCK-DUSTING MACHINES 


Note the features listed at the right that assure long-time performance at 
low maintenance expense. Wherever you have one of these motors in 
operation, you can be confident that it is giving efficient, reliable service. 


Other G-E products that help give low-cost tonnage in modern, mecha- 
nized mining are d-c motors, synchronous motors, cable, control of all 
types, mining locomotives, switchgear, power rectifiers, transformers, 
substation apparatus, and lighting equipment. Call the nearest G-E rep- 
resentative for further information. General Electric, Schenectady, N. Y. 


GENERAL ELECTRIC 
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MANY WAYS to Get Lower-cost 
_ Tonnage with G-E MOTORS 


G-E Induction 
Motors Have These 
Features 


Strong end shields 
Rigid frame 


indestructible cast-alumi- 
num rotor 


Special high-quality insu- 
lation 


Easy to disassemble 


Can be lubricated without 
exposing bearings 


020-308 


use G-E induction mot | 
dozens of jobs. = | 
Replacements are less, and 
the the motors stay on the job.” 
| 
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THE REFLECTION OF ENDURANCE 
IN MODERN MINING EQUIPMENT 


The Timken Bearing Equipped symbol reflects long operation under all conditions; and cut maintenance 
life in every piece of mining equipment with which costs to the bone. Timken pioneered tapered roller 
it is associated. bearings in mine cars 17 years ago. Since then 


over 250,000 Timken-equipped cars have gone into 
service in 1,000 mines. No other anti-friction bear- 
ing can even approach this record. 


In leading makes of mine cars, belt conveyors, load- 
ers, hoists, pumps, compressors and other type: of 
equipment, Timken Bearings safely carry all radial, 


thrust and combined loads; hold moving parts in To make sure of getting Timken endurance in your 
correct and constant alignment; simplify and econ- new mine cars look for Timken Bearings—and the 
omize lubrication; assure smooth, power saving Timken Bearing Equipped symbol. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN BEARINGS 


COPYRIGHT 1937, BY THE TIMKEN ROLLER BEARING COMPANY 
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Your workmen need 
never open a Nofuze Breaker to re- 
store service ... all operations are ac- 
complished by an external handle. 
Complete safety is assured circuits and 
operators because of the breaker’s high 
arc-rupturing capacity, and because 
all parts are totally enclosed, mecha- 
nism is trip-free and tamper-proof. 


IMPORTANT ADVANTAGES 
THAT BRING 


@Save lost man-hours—no idle 
workmen waiting for power to 
be restored. 


@Save lost machine-hours—and 
machine-hour rates are usually 
greater than man-hour rates. 


@Save installation costs—No- 
fuze breakers require 40 per 
cent less space than fused 
switches. Easy to install. 

@Save production delays—of 
growing importance today 
with business upswing. 


@Save fuse costs—nothing to 
renew or replace. 


1886 1936 


estingshouse 
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Plus real SAFE- 
TY. That’s why more than 1,000,000 
Nofuze circuit breakers have gone into ser- 
vice since Westinghouse initiated this revo- 
lutionary method of circuit protection. 


Scores of users report new standards of 
safety . . . and quick savings far greater than 
the cost of breakers themselves. And no 
wonder. When you banish fuses with Nofuze 
breakers, you end fuse-outage losses auto- 
matically ... safeguarding production and 
saving time lost by men and machines. 

It will pay you to specify “‘Nofuze Circuit 
Protection’ when you install new equipment 
or revamp the old. For proof, call your 


WESTINGHOUSE OFFICE OR ELECTRICAL JOBBER 
WESTINGHOUSE INDUSTRIAL AGENT 


J-20058 


NOFUZE CIRCUIT BREAKER 
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overhead line materials! That is 

why O-B engineers have planned, 
and O-B craftsmen have built, extra life 
into all of the overhead equipment bear- 


ing the O-B trademark. 


This extra life means extra years of ef- 
ficient service on your behalf-- extra life 
that brings you extra profits, invisible 
profits, which flow back into your pock- 
ets just as surely as the profits from the 


sale of the coal itself. 


of the page! All of these devices are as 
durable, as efficient and as strong as hu- 
man ingenuity can possibly make them-- 
ready to take their place in your haulage- 
way -- ready to insure you a continuous 
and an economical haulage flow for many 
years. It is because of this extra life that 
so many mines have standardized on O-B 
We 


opportunity to furnish you with complete 


overhead materials. welcome the 


information on any or all O-B products. 


OHIO BRASS COMPANY 


MANSFIELD, OHIO, U. S.A. 


Canadian Ohio Brass Co., Ltd., Niagara Falis, Ont., Canada 


Vad 


_ | O-Bs Extra Life Brings You An Extra Profit | 


9 
BR O “easy living” in the destiny of Take a look at this line-up at the bottom 

| 
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Improved Menzies Hydro-Separator 


FOR WHICH WE ARE EXCLUSIVE AGENTS 


Improved Menzies Tandem Hydro-Separator, used for cleaning 4” x 34” Coals 


® Capacity 100 tons per hour 

© Simplest and cheapest in first cost 

@ Low water consumption 

Low Horsepower 

©@ Low maintenance cost 

© Cleans wide range of sizes 

©@ Three parts separation—clean coal, middlings and refuse 


The combination of the improved MENZIES HYDRO-SEPARATOR for COARSE SIZES, 
and our STUMP AIR-FLOW COAL CLEANER for FINES, makes the ideal low first-cost coal 


cleaning plant. 


Whether your problems be one of coal washing or cleaning coal by air, our engineers are 
prepared to find the most effective and economical solution to your problem. 


We invite your inquiries and unlimited use of our consulting service and testing plant and 
laboratory, without obligation to you. 


Roberts and Schaefer Co. 


ENGINEERS and CONTRACTORS 


1110 Wrigley Bldg. CHICAGO, ILL. 


3883 Beachwood Blvd. 514 Ninth Avenue P. Box 55 
PITTSBURGH, PA. HUNTINGTON, W. VA. DENVER. CcOoLo. 


Pittsburgh Coal Company’s Preparation Plant 
at Lindley Mine, Houston, Pennsylvania 
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THE NEW YEAR 


ROPHESY is always unsafe, but we may assume that the changes which our gov- 
ernment has undergone and such as are now in process have come to stay. 


By a natural process our nation has been divided into states each of which, under 
the Constitution, was endowed with the entire control of its domestic affairs. 


Each state had its own Constitution and carried the responsibility for, as well as 
the power, to make its own laws, to provide means for their execution and to fix 
penalties for violation. 


Without such safeguards the Constitution could not have been adopted, and a 
considerable resistance to and delay in its adoption was made by some of the states 
which insisted on more definite protection of state control. Our Civil War was fought 
not over the question of state control of police power but over the question as to 
whether the right to withdraw from the Union was also included as an original right 
under the Federal Constitution. 


Home rule for each state unit has not been seriously questioned until within the 
last few years. Under the guise of public necessity brought about by a world-wide 
business depression, serious departures from the established relations with the Federal 
Government have been inaugurated. 


The recent election gave overwhelming approval of the acts of the people's rep- 
resentatives in Congress in giving wide authority to the President. 


It will be for the people to determine the extent to which the always omniverous 
desire for increased authority by the National Government shall be satisfied. 


The present trends are not new, nor are they the acts of any one political party. 
It was President Theodore Roosevelt who justified the theory that when any state 
failed to exercise its inherent power for the good of its citizens, the state's failure 
furnished justification for an assumption of that power by the Federal Government. 


In any widely flung country the difference between democracy and autocracy is 
measured by the extent to which power is exercised by the central government. 


Complete central control is autocracy which is but another name for dictatorship. 
The failure of many peoples to appreciate and exercise the responsibilities of 
democracy opened wide the door to the dictatorships which are now the leading and 
aggressive forces in the world. 


Whether the American Republic shall survive the turmoils of the world dis- 
turbances will depend upon the fidelity and effectiveness of the opposition to pro- 
posed changes in the fundamental principles which have served so well in the past. 


The New Year, free from political contest, will furnish ample time for discussion 
and consideration of this most vital problem. 


JANUARY, 1937 
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The Legislative Hopper 

WITH THE CONVENING of Congress on January 
5, many new faces appeared in Congressional circles, 
and many familiar faces were conspicuously absent. 
Hundreds of bills were presented on the opening day, 
many of them suggesting entirely new types of legisla- 
tion; others were quite familiar, and changed only 
by their new form. To the casual observer it would 
seem that previous sessions had preempted all possible 
legislative proposals, but a glance at the record dispels 
that idea, and indicates that the surface has merely 
been scratched. 

Many committees and commissions are now studying 
conditions, and some of them will report their findings 
to the President early in January. All of this will have 
a distinct bearing upon the legislative program. 

Of one thing—and one thing only—may we be sure; 
there will be a tremendous number of bills presented to 
Congress that will intimately affect all our lives. It 
behooves each and every one of us to know about these 
proposals and to make our views known to members of 
Congress. The legislative rush is just in the offing and 
it will be the better part of valor to be prepared for the 


avalanche. 
A Different View 

A RECENT STATEMENT by a leading coal oper- 
ator is well worth repeating, for it gives a new 
picture of the coal industry, which has ceased to be 
the backward, sometimes wayward child and has become 
the efficient example. We quote: 

“The coal industry is rapidly taking its place among the 
country’s most progressive and modern industries. ... Coal 
mining, as we know it today, is manufacturing on a mass 
production basis. Machines, operated by experts, perform 
the work formerly done by men with hand tools. This is 
true underground, as well as on the surface. The old-time 
miner is being succeeded by those who can operate and repair 
mechanical and electrical machinery. The modern mechanical 
preparation plants are turning out sizes and grades of coal 
for every purpose; these sizes are clean and frequently 
dust-proofed. When burned in the modern stoker, they 
furnish automatic, clean and convenient heat. 

“This modernization program has created the largest mar- 
ket for coal mine equipment that has ever existed. Over a 
period of a comparatively few years, hundreds of millions of 
dollars are to be, and are being, spent by the industry on its 
mechanization program.” 

The revolutionary changes in safe and efficient pro- 
duction and preparation methods now taking place, 
together with the constant application of research, is 
today making coal one of the country’s truly outstand- 
ing industries. 


JANUARY, 1937 
—. R. COOMBES, Editor 
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Labor and the Future 


IT TAKES LITTLE imagination to follow the 
powerful desires of those heading up the labor move- 
ment. If achieved, the power labor could—and would— 
wield would be phenomenal, for there are in this coun- 
try in normal times more than 30-million eligibles for 
membership in labor unions. 

Because of wise, intelligent leaders we have grown to 
the greatest country in the world. Workers of all classes 
have the finest living and wage standards. They have 
the greatest of opportunity, for no worker is so humble 
that he cannot, through industry and brains, reach the 
highest pinnacle of success. It therefore is of more than 
grave concern when we find leaders of labor urging 
that politicians be permitted to fix the amount industry 
shall pay for its help, the hours they shall work; that 
industry shall conduct its affairs by political permission 
through a license system that shall tell it how, when 
and why its capital shall be spent; and that industry 
be saddled with various and sundry reforms. 

One of labor’s slogans has been ‘‘no backward step’’ 
and it should exercise the greatest of care at this time 
that its leadership shall be forward. 


Regulation of Business 


THE SECRETARY OF COMMERCE, Mr. Roper, 
recently said that one of the major problems of the 
Administration is that of ‘‘regulation of business to 
maintain competition while preventing that competition 
from destroying itself.’’ Although the Secretary does 
not indicate how this may be accomplished, it is obvious 
that he anticipates new legislation to help make it effec- 
tive. 

A review of legislative history will indicate that for 
many years the trend toward centralization of power 
in government has been on the upswing. Its growth over 
the last 50 years has been spasmodic, but the last four 
years have seen a blossoming of the plant. Each era 
has developed its advocates of the idea. The Sherman 
Anti-Trust Laws, including the Clayton Act, the Federal 
Leasing System, and the more recent establishment of 
bureaus and commissions to regulate industry procedure, 
are points in fact. The late unlamented NRA is the 
latest type of Government regulation proposed. De- 
velopments of the next few months should indicate 
the trend of the Administration’s thinking in regard 
to Mr. Roper’s idea. Obviously we are in for an era 
of experimental legislation that promises more confusion 
than solution. 
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Today's Problems: 


By WILLARD CHEVALIER * 


URNING first to internal problems, 

we find that during the last year the 

metal-mining industries have enjoyed 
a substantial measure of prosperity, 
principally in the field of gold and silver 
production, and chiefly as a result of 
the monetary policies of the Government. 
A year ago mining as a whole was 
awaiting anxiously and hopefuliy an 
extension of that prosperity into the field 
of the major non-ferrous metals. That 
hope has been realized in substantial 
degree; 1936 has brought us an appre- 
ciable improvement in the domestic de- 
mand for copper, lead, and zinc. 

This improvement in demand reflects 
an industrial revival which now has 
come to include those heavy industries 
that traditionally have been large con- 
sumers of metal products. Today the 
sales of electrical energy are above 
those of 1929 as well as those of 1935. 
The electrical equipment industry, the 
automobile industry, and the construc- 
tion industry together are prime factors 
in the metal market and all of them are 
on the up and up. 

But right here, as we consider that 
statement, is revealed one of the prob- 
lems that now face the metal-production 
industries. For many years the facili- 
ties of these industries have been taxed 
to produce a supply of the basic metals 
required to meet the needs of national 
industrial expansion. The demand has 
been for the metals themselves as fabri- 
cated directly into various types of 
productive and service facilities. 

We have needed, for example, copper, 
lead, and zinc as such, for the more or 
less obvious and traditional uses of those 
metals, But during recent years we 
have been witnessing a_ significant 
change in the nature of competitive 
manufacturing and selling. Once the 
producer thought almost wholly in terms 
of a naturally expanding demand for his 
product and of competing for his share 
of it with other producers of that prod- 
uct. We assumed his market; his con- 
cern was to get his share. 

But as a nation approaches stabiliza- 
tion of its physical development, the 


+t Presented Annual Metal Mining Convention, 
Western Division, the American Mining Congress, 
September 28-October 8, 1936, Denver, Colo. 

* Vice president, McGraw-Hill Publishing Co. 


nature of its domestic demand is prone 
to change. The so-called natural de- 
mand for the obvious and traditional 
uses tends to decline or to grow less 
rapidly; new markets must be sought in 
new uses; old markets must be protected 
against invasion, not only by competing 
producers but also by competing prod- 
ucts. Competition and survival then 
become matters of research to determine 
new properties, new combinations, new 
uses, new processes, and new trading 
practices, of education to popularize new 
materials and new methods and of 
eternal vigilance to keep competing 
materials or methods from outflanking 
the positions we now hold. 


THE THREAT OF THE SUBSTITUTE 


It is a commonplace of modern indus- 
try that ever so often some industry 
awakens to recognize that some use for 
its product has been wiped out by the 
development of a substitute. Today, for 
example, metals are finding increasing 
competition from plastics. Many small 
items of metal trimming on automobiles 
now have been replaced by molded 
plastics. The electrical industry also is 
using plastics rather than brass and 
other metals. 

As in other fields of human endeavor, 
eternal vigilance alone is the price of 
safety; no industry, however basic it 
may consider itself or however funda- 
mental may have been its past contri- 
bution to our progress, can afford to 
become complacent in the face of techni- 
cal progress. A constant study of what 
is being done by competitive industries 
with possible substitute products surely 
is one of the current problems of the 
mining industry. 

It is quite true that in some of the 
metal fields admirable progress has been 
made with counter-offensives against 
such assaults. Through research, co- 
operative design, general education, and 
promotion much headway has been made 
on new uses and applications of the 
several metals. Part of the industry has 
developed over the last decade a genuine 
recognition of the part that research 
and promotion must play if the techni- 
cal and production genius of the indus- 
try is to enjoy ample scope for its full 
exercise. But there is still room for a 
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more widespread and intensive applica- 
tion of these principles in many direc- 
tions. 

It will be evident, of course, that the 
recognition of such a problem will in- 
volve a raising of sights by the metal- 
producing industry to see beyond the 
process of mining and milling and smelt- 
ing its ores. It involves the develop- 
ment of a merchandising viewpoint and 
promotional skill that will be commen- 
surate with the technical resourceful- 
ness and competence of the production 
minds that have governed the industry’s 
operations in the past. It will see the 
product of the mining industries not 
merely as tons of ore or even as pounds 
of refined metal, but also as thousands of 
potential structures, facilities, and gad- 
gets that will serve the industrial, 
commercial, and domestic lives of the 
American people. Only as we supple- 
ment the sustained technical and pro- 
duction efficiency of the industry by the 
sweep of such a vision can the mining 
industries be assured of the stability 
and consistent progress of which its 
technical staffs are capable. Thus only 
can their efforts be directed from the 
beginning toward ends that will be in 
harmony with the general progress and 
thus only can they be assured of the 
continuity of demand that means so 
much in the metal industries. 


THE DEVELOPMENT OF ALLOYS 


In this connection it is significant that 
during the last few years new technical 
developments are opening new markets 
in the use of ferro-alloys. It is true 
that we do not produce domestically all 
of the metals that go into these alloys, 
but among those we do produce are 
molybdenum, tungsten, and magnanese. 
Colorado is the largest producer of 
molybdenum in the world. While tung- 
sten still comes chiefly from the Orient, 
the United States is supplying an ap- 
preciable amount of its own require- 
ments from domestic sources, Technical 
progress in the production of manga- 
nese from low-grade ores points to the 
possibility that we may soon find a 
means by which to utilize our large re- 
serves of such ores. 

The whole field of alloys is under 
active research by metallurgists, and as 
more and more knowledge is gained in 
this field, there will be increasing de- 
mand for alloying metals. Non-ferrous 
alloys also are coming in for considerable 
attention, Beryllium is being used suc- 
cessfully with copper. Cadmium, for- 
merly used as a plating metal, has been 
found to make good bearing alloy. 
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Interior of Mill, Carson Hill Gold Mining Corp. 


Considerable research is being done 
on industrial uses for silver, sponsored 
by large domestic silver producers and 
carried on at the Bureau of Standards. 
Silver, incidentally, is being used with 
cadmium in bearing metals. The non- 
ferrous field stands to prosper from 
such a development and one of the prob- 
lems of the mining industry today is to 
keep abreast of these developments and 
do what it can toward stimulating and 
discovering new uses for the less com- 
mon metals. 


GOVERNMENTAL COOPERATION 


As the mining industries have to do 
with exhaustible and nonreplaceable 
natural resources, a current problem of 
increasing urgency is that of formulat- 
ing a sound mineral policy for the nation 
on the broad ground of rational conser- 
vation through economic use. If we are 
to make the most of our remaining 
natural resources, we shall require the 
closest kind of cooperation between pro- 
ducers as individuals and between the 
producers as a whole and those agencies 
of government that may be set up to 
supervise and regulate the use of the 
natural resources. To accomplish this, 
it is quite possible that in the 
mining industries will be found 
a legitimate field for amendment 
of the anti-trust laws and for 
the establishment of some form 
of governmental cooperation 
that might have no justification 
or place in the manufacturing 
industries. 

Certainly there is a place for 
authoritative governmental re- 
view of the production and de- 
mand of metals for quarterly or 
semiannual periods and for the 
establishment of certain criteria 
of production that will help us 
to guard, on the one hand, 
against scarcity, and on the 
other against excessive and 
wasteful production. Here is 
neither the time nor the place 
to consider this problem in de- 
tail. Neither is it possible to 
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draw hard and fast lines as to the proper 
areas of such cooperative effort. But 
we may declare with certainty against 
any invasion by government of the op- 
erating field, so far as concerns the 
actual technique and management of 
production. The objective to be sought 
in such cooperation is the preservation 
of the incentives and efficiencies of pri- 
vate enterprise and management while 
we protect the industry against the 
suicidal tendencies of competitive efforts 
that see the day’s work only in terms of 
the day’s profits and that have no con- 
cern for what may happen to the long- 
term welfare of either the nation or the 
industry if they can but collect their 
pound of flesh on today’s platter. Such 
tendencies may correct themselves in 
other industries, but they are peculiarly 
fatal in the case of the exhaustible 
natural resources. 


THE BACKGROUND PROBLEMS 


But as we consider this matter of gov- 
ernmental cooperation we find ourselves 
turning from the internal affairs of the 
mining industry to the more general 
background problems. What are some 
of the issues? The fact is that the im- 
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We must take care that in our efforts to correct the short- 
comings of our system, we do not destroy the incentives 
that now activate men to productive effort. Regardless of 
what kind of economic system may be conceived for us by 
the wisest minds, its successful operation always must depend 
wholly on whether or not men are willing to pour their mental 
and physical energies into it. And when we violate man's 
sense of property or tamper with his familiar system of com- 
pensation—whether wages, profits, or interest—when we 
encourage a leaning toward dependence on others rather 
than toward self-support, and m 
the obligation of the community to the individual rather 
than on that of the individual to the community, we are 
dulling those incentives on which we now must rely for 
sustained flow of energy that is so necessary to keep the 
economic machinery at work. 


+ + 
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pact of the World War and the ensuing 
period of economic adjustment have sub- 
jected certain fundamental structures 
and operating practices of our modern 
industrial economy to a highly exag- 
gerated and accelerated test. Under that 
impact many of these structures and 
practices have either broken down utterly 
or failed to a degree that has inflicted 
grave distress on all. 

One school, for example, draws the 
conclusion that the existing order is 
obsolete, that it is a demonstrated fail- 
ure, that the legitimate and realizable 
aspirations of twentieth century hv- 
manity never can be achieved under it. 
Another clings to its conviction that the 
existing order constitutes the most per- 
fect of worlds and that any “tinkering” 
with it is but to open the road to chaos. 
The one would substitute economic plan- 
ning by the state for the chance and 
hazard of private enterprise; the other 
would relegate the state to its original 
function of merely keeping the ring 
clear for the free play of individual 
enterprise and energy. The one holds 
that we no longer can trust private en- 
terprise to keep the economic ship on an 
even keel and that government must 
take a firmer grip on the wheel; the 
other is sure that unless government 
goes below and stays below like a good 
passenger, we never shall get anywhere. 

With neither of these schools can I 
concur, and I am convinced that most 
thoughtful business men, once they are 
insulated from the electricity of partisan 
politics, can see in the basic problems 
of today something more than a choice 
between these alternatives, 

So, while we keep our minds open to 
the changing needs of our times and 
recognize the influence and practical 
worth of new incentives, we must be 
careful not to supersede those that men 
now understand and to which they do 
respond until, in each case, we have 
some reasonable assurance as to the 
efficacy of the substitute. After all, 
progress is achieved not by the under- 
standing of the highly educated few but 
rather by the understanding and the 
acceptance of the great mass of 
average men. Change to be con- 
structive must be gaited to that 
understanding and acceptance. 

POWER AND MACHINERY 

When we turn to our second 
requirement of an adequate 
supply of power and plant to 
multiply our productivity, we 
find a singular lack of under- 
standing on the part of both the 
average man and many who 
should know better. In the face 
of all our experience, there are 
those who still believe that the 
increasing application of power 
and the development of new 
machinery and technique are 
responsible for the periodic vis- 
itations of widespread unem- 
ployment and its related evils. 
To combat such fallacy is one 
of the outstanding problems of 
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all productive industry. The fact is that 
during the 60 years from 1870 to 1930 
we had in this country the greatest de- 
velopment of new machinery and more 
efficient industrial technique in all his- 
tory, coupled with expanding employ- 
ment and a miraculous rise in the 
general standard of living. 

And to forestall the obvious comment 
that 1930 ushered in the late destructive 
depression, it should be noted that the 
economic collapse that closed the 60-year 
period never had been traced to the 
rational and healthy efforts of men to 
increase their produc’ivity. It was di- 
rectly due to the perversion and abuse 
of the credit mechanism in the interest 
of speculative acquisition. 


It is absurd to contend, as some do, 
that the deflation resulted from our 
great productivity, when, in fact, it was 
but the natural reaction from an orgy 
of credit inflation, a reaction that played 
havoc with the mechanism of exchange 
and thus paralyzed the productive in- 
dustries on which employment depends. 


But to confine ourselves for the mo- 
ment to the question of employment and 
industrial efficiency, we find that from 
1870 to 1930 the population of the United 
States increased by 218 percent and the 
number of those gainfully employed in- 
creased 291 percent, While the part of 
the population gainfully employed in- 
creased from 32.4 percent to 39.8 per- 
cent, the number of children between 5 
and 15 years of age gainfully employed 
or not at school decreased from 10.7 
percent to 2.9 percent of the total popu- 
lation and those attending school in- 
creased from 16.6 percent to 22.7 percent 
of the total. 


Considering production as a whole, in 
1930 some 298 workers per 1,000 inhabi- 
tants found employment producing the 
goods and services demanded by the con- 
sumers of this country, as compared with 
only 324 per 1,000 immediately after the 
Civil War. This expanded employment, 
plus the new machinery, the new tech- 
nique and higher efficiency, has increased 
prodigiously the volume and variety of 
the commodities and services available 
for the comfort, convenience, and luxury 
of the American people. If we set at 
100 the 1870 indices of total popula- 


Interior of Mill, Sunshine Mining Co. 


+ 


+ 


+ 


If we examine the 18 principal manufacturing industries 
that had no existence before 1879, we find employed by 
them in 1929. one-seventh of all the manufacturing labor. 
These include electrical machinery, motor vehicles, type- 
writers, aircraft, motion pictures, computing machines, and 


many more. 


In 1879 there were 2,427,000 factory wage 


earners, or 49,437 per million of population. In 1929 there 
were 8,839,000, or 72,731 per million. Here is an increase 
of 6,412,000, or 23,294 per million. But if we consider only 
the 18 new industries, we find that in 1929 they alone em- 
ployed 1,123,000 wage earners, or 9,243 per million of 
population. This constitutes 18 percent of the total increase 


and 40 percent of the increased facto 
million of population. This includes only th 


employment per 
e factory workers. 


lt disregards those who find employment in servicing these 
new products to users or consumers. 


+ 
tion, number gainfully employed and the 
volume of trade, the corresponding 


values of those three items in 1930 were 
318 and 378 and 1,579, respectively. 
And by virtue of higher efficiency this 
increase in productivity was accom- 
panied by a substantial decrease in the 
working time of those gainfully em- 
ployed, 


THE New INDUSTRIES 


Unfortunately many are prone to take 
for granted and to overlook the vast 
aggregate of absolutely new employment 
that is created by technical progress 
and higher efficiency. This is of two 
kinds: One comprises the great variety 
of service, administrative functions that 
accompany the intensive development of 
industry, and the widening of markets 
for its products made possible by higher 
efficiency and lower costs. Transpor- 
tation, wholesale and retail trade; mer- 
chandising, advertising and financing; 
insurance, telegraph, telephone, and 
mails; professional and many other 
services create new jobs in abundance. 
A comparison of relative employment 
shows that from 1870 to 1930 manu- 
facturing employes increased from 21.2 
percent to 28.9 percent of the total, while 
agricultural decreased from 53.4 percent 
to 21.4 percent. But the number em- 
ployed in distribution and services in- 
creased during the 
same period from 
23.5 percent to 47.2 
percent of the total. 

Be it noted that 
this inerease in the 
proportion of those 
employed in manu- 
facturing, despite 
the vast use of mod- 
ern technique and 
machinery, results 
from the _ second 
type of new employ- 
ment; i. e, the 
wholly new indus- 
tries developed by 
technical progress to 
provide the new 
goods and services 
required to gratify 
the desires of a peo- 
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ple whose purchasing power has been 
increased by other technical progress. 

These new industries, with all they 
mean to the lives of our people as well 
as to employment, never would have 
come into existence if during those 50 
years we had followed a policy of hold- 
ing back the technical and mechanical 
progress of our industries. 


Wuat Is THE PLACE OF GOVERNMENT? 


What should be the place of govern- 
ment in an economic society of such 
extraordinary complexity and interde- 
pendence? 

As each man becomes more and more 
distantly removed from personal contact 
with and influence over the production 
of those things that he needs to support 
his very life, how can government pro- 
vide the necessary social framework 
within which he can work with reason- 
able confidence that he will participate 
fairly in the product of the whole? 

Most thinking men will admit today 
that under these conditions government 
is bound to take an increasing part in 
the coordination, supervision, and regu- 
lation of the economic agencies. It is 
impossible for us to revert to the sim- 
plicity of government that sufficed 150 
years ago. How far shall we go then, 
and just how can we establish most ad- 
vantageously a participation by the state 
in the affairs of productive industry? 

It seems to me that the participation 
of government should be confined scrupu- 
lously to that of regulation and super- 
vision with, in certain cases, some 
measure of coordination. Certainly it 
appears to be evident that only in rare 
cases and under great stress of public 
need should government undertake the 
actual operation of productive enter- 
prise. 

It is not reasonable, of course, to claim 
for private enterprise a corner on op- 
erating ability or skill or to suggest that 
no public employe can be a competent 
manager of a productive enterprise. 
Neither is it reasonable to contend that 
private enterprise itself always is a per- 
fect vehicle of accomplishment without 
weakness or abuse. The basis of one’s 
faith in private enterprise and operation 
is not found in any monopoly of ability 
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by those who happen to be employed in 
private enterprise or any lack of it 
amongst those in public employment. It 
must be sought rather in the incentives 
and checks that normally inspire and 
dominate the two kinds of effort. 


The participation of government in 
productive industry will be of the high- 
est value to the public it serves when it 
is limited to supervision, regulation, or 
coordination. Its objective should be to 
insure that every individual, be he em- 
ploye, employer, or investor, may feel 
that he is sitting in a game in which 
the rules are fairly drawn and will be 
equitably enforced. But when it comes 
to the actual processes of production in 
any field, all the people, in their capaci- 
ties as both producers and consumers, 
will do better to rely on those who must 
labor constantly under the whip of com- 
petitive enterprise. 


It is one thing to be handed a certain sum to do a job as 
efficiently as you can. It is quite another to be required 
under pain of losing your shirt to do that job sufficiently 
within a prescribed cost to show a satisfactory profit. It is 
one thing to hold a position by political favor or under civil 
service protection. It is quite another to have no security 
except your ability consistently to produce satisfactory re- 
sults at low cost. It is one thing to gage that cost by cer- 
tain general standards of your own setting. It is quite an- 
other to have them consistently set for you by the prices of 
your keenest competitors. It is one thing to have behind 
you the credit or taxing power of the city, state, or nation. 
It is quite another to handle your job and come out whole 
within the limited resources a a private business. In short, 
it is one thing to spend an appropriation of public funds, 
however conscientiously, and quite another to survive in 


THe BAsic PROBLEM 


If we are to realize that reasonable 


stability of the entire economic process 
that will send each man daily to his place 
of work with a sense of confidence and 
security, it will be necessary for every- 
one in every department of industry to 
play the game according to the rules he 
professes to respect. It is somewhat in- 
consistent for us to say we believe in a 
competitive system and then to use all 
of our ingenuity to thwart the operation 
of competition. It is inconsistent for us 
to say that we believe in free enter- 
prise and then to use every device that 
we can command to restrict that free- 
dom of enterprise on the part of those 
who would compete with us. We are 
not consistent when we accept the insti- 
tution of credit as the basis for 90 per- 
cent of our medium of exchange and 
then use that credit to indulge in specu- 
lation so excessive that we destroy faith 
in all values and dry up the circulating 
medium just when it is most needed by 
the producers and consumers of the na- 
tion. It is not consistent for us as indi- 
vidual enterprisers to seek immunity 
from the operation of these fundamental 
laws of our accepted economy and then 
resent and resist the efforts of the com- 
munity through its government to pro- 
tect the people at large from the abuses 
that may result from our efforts. 


Here then is one of the major prob- 
lems of all industry today and of the 
natural resource industries in particu- 
lar. It is sufficiently important to war- 
rant the best thought that can be applied 
to it by the best minds in every indus- 
try. And in no industry is the need 
more urgent, the conditions more favor- 
able and the opportunity for constructive 
cooperation in the general welfare more 
promising than in the mining industries. 


THE CHALLENGE TO LIBERTY 


In conclusion, if I were asked to 
formulate in a phrase what I see as the 
basic problem of our time, I should say 
that it is to reconcile scientific liberty, 
economic liberty, and political liberty. 

Through scientific liberty man learns 
how to apply the forces of nature to 


competitive enterprise. 


increase his productivity; a free science 
has been the prime mover of the amazing 
progress that man has made during the 
last’ century with his conquest of scar- 
city. Through economic liberty man 
seeks to kindle his incentives and to open 
a way for all of us who will climb to 
the limits of our strength; in this free- 
dom are nourished the springs of initia- 
tive and enterprise. Through political 
liberty man seeks to insure that govern- 
ment shall be his servant rather than 
his master; it is his guarantee that he 
always shall have his measure of power 
to protect his rights and redress his 
wrongs so far as they may be amenable 
to community action. 


As Americans we have been taught 
that the reconciliation of these liberties 
means the greatest good for the largest 
number. We have believed that such a 
reconciliation is feasible. During a cen- 
tury and a half we have made some 
progress in demonstrating the soundness 
of that belief, at least under the condi- 
tions that have prevailed hitherto. 


I hope that we shall renew our faith 
in the creed of liberty in which we have 
been nurtured. I hope that we can pre- 
serve an America that will be free— 
scientifically, economically, and _politi- 
cally free. I hope that we shall be able 
to confound those whose faith has not 
been equal to the needs of today. 


But let us not deceive ourselves. So 
happy an event is not to be realized by 
hoping or wishing. It cannot be achieved 
by turning back the clock to other days 
or by trying to freeze the social and 
economic institutions of the day. We 
can neither be free nor remain free with- 
out change; for change is the offspring 
of liberty. 
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If we are to reconcile these traditional 
ideals, we must seek out honestly and 
courageously what is defective or inade- 
quate in our present set-up; we must 
determine honestly and courageously 
what should be done to set it right; and 
we must proceed honestly and courage- 
ously to do just that. The forces of 
change that are abroad today will brook 
no evasion. We must turn them to use- 
ful purpose or they will destroy us. 
They can be guided, but they cannot be 
suppressed. We may delude ourselves; 
we cannot delude them. 

Only by honesty and courage can we 
hope to master them; only as we master 
them shall we be enabled to solve the 
problem that confronts industry today. 
And only as we solve that problem can 
we realize that sustained climb to even 
better things for all which is the prayer 
of every producing American, be he 
worker, manager, proprietor, investor, 
or public servant. Is it worth the effort? 


New Tax Publication 


@ A NEW report, entitled “The Taxing 
Power of the Federal and State Govern- 
ments,” has been completed by the staff 
of the Joint Committee on Internal Rev- 
enue Taxation. It deals with the limita- 
tions on the Federal and state taxing 
powers and development of the law as 
applied by the supreme court in actual 
eases. It provides a ready reference to 
decisions bearing on revenue legislation. 


+ + + 
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dience on the achievements of the 

chemist and of chemical industry dur- 
ing the past decade, but it becomes a 
hard task for a chemist to address an 
assemblage of experts unless he is fortu- 
nate enough to have a tale of successful, 
new and original work to unfold. 


In default of such a tale, there are 
certain basic problems which affect us 
as citizens and as chemists, whatever be 
our nationality, which it can do no harm 
to ventilate at this meeting; for there 
is a need to put the house sociai more 
under considered control. 

The Oxford Dictionary defines my title 
word as an archaic term and I therefore 
hold it appropriate for a citizen of the 
Old World talking to the workers of the 
New World. Your problems are the same 
as ours, though on a larger scale; you 
are less hampered by the past, and by 
your birth and nature are more adven- 
turous. 

Chemists, as a class, are chiefly con- 
cerned with tomorrow, seeking to perfect 
the existing, planning excursions into 
the new worlds. Like Ulysses, the scien- 


|" IS not Gifficult to talk to a lay au- 
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WHITHER? 


By DR. E. F. ARMSTRONG,* F.R.S. 


“Freedom alone he earns as well as life, 
Who day by day must conquer them 
anew.” 


tist sees gleams of an untraveled world 
“whose margin fades forever and ever.” 
The past only interests us so far as it 
represents recorded facts which can be 
used to investigate the future. To guide 
ourselves in the present we must observe 
and take lessons from the past. In 
chemical industry new methods are be- 
ing sought for, either to give greater 
precision and more accurate control of 
reactions and processes, or to enable the 
manufacture of new substances on the 
large scale. In the laboratory, our ulti- 
mate task is to understand nature, and 
to this problem there are many ways of 
approach. 

It is possible that purely academic 
research has reached its height at the 
moment; much of what is being pub- 
lished is of little value and is not worth 
the expenditure of either time or money 
given to it. 

In the future, far more science will 
have to be put into the study of the 
countryside and less into the develop- 
ment of industry. Such application will 
very soon show up the evils of the get- 
rich-quick methods of farming. The 
politicians will continue to make play 
with the things the mass mind can com- 
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prehend, whilst the big problems that 
matter are left for the most part to find 
their own solution in the efflux of time. 
Science must see to it that the happy-go- 
lucky individualism of the past must 
give way to a well-thought-out system 
which will be to the greater good of a 
greater number. 

The development of science has been 
based on the existence from time to time 
of men with intuition of unknown things, 
creative imagination, or the faculty of 
discovering hidden phenomena. Such men 
explored the physical universe and ascer- 
tained its secrets, whilst other men made 
practical application of these scientific 
discoveries for the benefit and the com- 
fort of the public. Today the material 
world has been largely conquered whilst 
the extension of the conquest unceas- 
ingly absorbs the majority of scientific 
men. Technique has been the key that 
has opened the door ,to advance in all 
directions. 

If we were to attempt to describe to 
a stranger from another planet all the 
benefits which have been recently con- 
ferred on the peoples of most nations 
leading to greater comfort, a higher 
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standard of living, more recreation, rapid 
transport, and so much else besides, it 
would be justifiable to expect him to ex- 
plain in how happy and contented a state 
must your world be! 

And yet, as we know, the reverse is 
the fact, the increase in material com- 
fort has brought unrest; by imposing 
leisure upon man, scientific civilization 
has brought him misfortune. It has, 
alas, proved too true that irresponsibility 
is harmful, that leisure engenders degen- 
eration in the poor as well as in the rich. 

Idleness, whether created by prosper- 
ity, by unemployment, or by mass pro- 
duction and modern machinery, is the 
problem of the age; on its solution de- 
pends, maybe, the future of the world. 

There are many who blame the chem- 
ist and the engineer for the state of 
turmoil, saying that the rate of progress 
is too rapid, and even that it should be 
halted. This we know to be an impossi- 
bility from every point of view, though 
it is perhaps not sufficiently realized that 
the purpose of civilization is the prog- 
ress of man and not the progress of 
science and machines. 


This fact must form the foundation of 
our efforts to reconstruct the situation. 
Here, surely, is the opportunity of the 
chemist. As a profession, we are wont 
to complain, both in private and in pub- 
lic, that we have not received the recog- 
nition we merit. In point of fact, far 
too many of us are but hewers of wood 
and drawers of water, measurers and 
tap-turners, though adorned with a uni- 
versity degree; our life is too narrow, 
our ambitions are too limited. 

It has been said that the scientist can 
never be a pioneer in the true sense of 
the word, largely because he is tied by 
the accepted standards of his profession. 
Surely many of us need no longer accept 
this as true. Having qualified as scien- 
tists, with powers of observation and the 
ability to reason, we can turn our ener- 
gies to some of the major problems 
which beset the world, problems which 
are so obscured by political opportunism, 
personal cupidity, and intense national- 
ism that their real magnitude and grav- 
ity are largely misinterpreted. 

Let us examine some of the world 
problems from the point of view of the 
chemist. The outstanding ones concern 
agriculture (which includes food), power, 
transport, and housing. Their solution 
must involve many disturbances of exist- 
ing conditions and will bring with it the 
problem of the proper use of leisure; it 
is the emphasis of this fact which is the 
main purpose of this paper. We see in 
particular the need to introduce a greater 
share of human sympathy into commerce 
and industry. 


A most important development of the 
day is the new science of food, which 
has already given a new meaning to the 
word malnutrition. In particular, it has 
brought the knowledge that food is the 
first of all the weapons of preventive 
medicine and shown that it must be the 
function of the agriculturist in the near 
future to grow complete foods and not 
mere market produce. Life is so com- 
plex that we have forgotten how entirely 
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food is its toundation and mainstay. The 
need for purity in food and for legisla- 
tion to enforce it was particularly recog- 
nized by that great pioneer in Washing- 
ton, Harvey W. Wiley, and it is pleasing 
to make this tribute to his memory. Since 
his beginning, a large army of chemical 
and medical experts is continuously on 
the watch in all countries to prevent 
sophistication, but we have only recently 
learned that life depends upon the con- 
current balanced interactions of a con- 
siderable number of material agents in 
the food, some of them substances di- 
rectly derived from the soil, others 
formed in the plant, all indispensable in 
some as yet unknown way to health, and 
some of them required only in the most 
minute proportions. 

A regular avalanche of investigators 
has descended on the subject of the vita- 
mins since their first discovery by F. 
Gowland Hopkins, which has resulted in 
some instances in their isolation, identi- 
fication and even synthesis. 

Chemists alone are able to appreciate 
to the full the magnitude of the achieve- 
ment, but it is not to this that I would 
draw attention. It is the implication of 
the discoveries on national policy which 
is so important. Here, surely, the chem- 
ist has an opportunity and a duty to go 
outside his ordinary sphere. Since the 
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new discoveries, the way is now open to 
many complex chemical problems. One 
such will be what chemical substances 
in foods, if any, can give intelligence, 
courage and alertness to the inhabitants 
of a city? A trace of iodine may shift 
the balance from idiocy to sanity. Can 
we feed to produce nervous strength and 
mental agility? At present it is more 
than doubtful if chemical factors alone 
in the food are sufficient to achieve such 
ends, for we are biological and not physi- 
cal entities. All that can be said is that 
certain chemical elements assume our 
racial and individual peculiarities; they 
become truly ourselves, whereas, other 
chemical substances only pass through 
the body. 

In England, where today so much of 
the food is imported, these are some of 
the consequences of the new doctrine: 


(1) In self-protection, she must pro- 
duce all the food possible at home, 
the more so if she fails to main- 
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tain her prosperity as a manufac- 
turer of finished goods in the 
export trade. 

(2) Only the best sort of food should 
be produced, 

(3) Since the essence of the value ot 
vegetable food lies in its fresh- 
ness, much of it will have to be 
grown at the doors of the cities. 

(4) Certain areas will be found to be 
specially suited to produce quality 
food. 

(5) The production of quality milk 
will have to be specially studied. 

(6) This involves the consideration of 
what shall be fed to animals. 

(7) Much of the existing agricultural 
practice will have to be changed; 
for example, dried young grass 
may take the place of hay. 


The public will have to be educated in 
regard to the new food lore; in this re- 
spect, I believe the United States is in 
advance of Europe. Ignorance is due, in 
some respects, to lack of resources, and 
it is clear that improvement of nutrition 
must depend on the maintenance and 
improvement of the general level of in- 
come. When the farmer produces mainly 
the more costly protective foods, it 
should be possible to better the standard 
of agricultural wages. Apparently, in 
the past mineral fertilizers have been 
overworshipped and it is only gradually 
being realized how much harm is being 
done to the land by the virtual disap- 
pearance of farmyard manure—a factor 
to the debit side of the automobile ac- 
count. Minerals alone, however well 
balanced, are not the equivalent of farm- 
yard manure and it is essential to make 
some artificial product to replace it. 
Here the chemist is able to help, and 
the work particularly of Sir Albert How- 
ard at Indore is pointing the way how 
to make use of decomposing cellulosic 
and similar waste: some day such prod- 
ucts will be made on the largest scale, 
and, supplemented by suitable minerals, 
will give new heart to the soil to which 
it is added. We cannot afford any longer 
to waste organic material. We must 
have humus manures if we are to put 
quality into agricultural produce, espe- 
cially into the table vegetables. 

The drying of grass quickly by hot air 
instead of over many days by the uncer- 
tain rays of the sun is probably the first 
of a series of changes from the old order 
of farming. Hay used to be cut only 
once or twice a year, whereas the young 
grass may be cut three or four times a 
year. Such procedure must be exhaust- 
ing to the soil, for it removes nitrogen, 
potash, and other constituents which 
have to be returned to it by the farmer. 
So far as the English experience goes, 
this method of growing grass is highly 
remunerative, for the product has a far 
higher feeding value, being richer in fat, 
sugars, and proteins, than ordinary hay, 
and the crop is claimed to be worth up 
to $100 an acre at present prices. Natu- 
rally, standard practice is not yet avail- 
able, as information is being sought on 
the exact times of cutting, the nature of 
the herbage, the proportion of clover, 
and many other variables. 


| 


The rapid drying of grass on the farm 
involves a great deal more than the mere 
operation suggested by the words. New 
schemes of manuring and rotation of 
crops have to be worked out so that the 
land is not permanently under grass, but 
returns to cereals every few years. Per- 
manent grass does not yield as much per 
acre as the same land farmed on a rota- 
tion system. It is claimed by the experts 
of the new procedure that if the area 
now devoted to permanent grass in Eng- 
land was converted to high-class, long- 
duration leaf a threefold increase in 
productivity could be anticipated. It is 
possible to keep a dryer continuously in 
operation for six months in the year on 
a farm with 250 acres of grass: the dried 
product is baled as it leaves the machine 
and its value assessed on its protein 
content. 

The outstanding fact, however, is not 
the increased yield of grass per acre, 
but the fact that cows fed with it during 
the winter give milk of summer quality 
in regard to vitamin content, a result 
which has been attained in no other way. 

There is strong reason to believe that 
the findings of biochemistry and medicine 
will afford conclusive evidence that fresh- 
ness in food is of paramount importance 
to a nation so that there will be a na- 
tional outcry, both for the absolute 
maximum of home production and for 
production of vegetables contiguous to 
the great cities. The more perishable a 
product, the nearer it should be grown 
to the actual consumer, for the whole 
excellence of soft fruit and vegetables 
turns on their freshness. 


The importance of eating green leaf 
vegetables so as to secure a proper pro- 
portion of vitamins is now public knowl- 
edge, and good prices are paid to secure 
the greens. What is alarming is the rate 
at which the vitamins disappear with 
age, so that green vegetables exposed 
for sale in the East End of London three 
or four days after picking are found to 
be almost completely devoid of vitamin. 
It would appear desirable to have such 
greens available for sale and consump- 
tion the day they are picked, which neces- 
sarily involves their being grown in close 
proximity to the city on land on which 
perhaps the speculative builder has cast 
his eye. 

The industrialized nations are fast 
losing touch with nature and with the 
land. To be urban-minded means to 
be herd-minded, and the city dweller is 
ceasing to think for himself and is losing 
personality. The countryman has an in- 
timacy with and responsibility for the 
land which is innate: this feeling is well 
brought out in a play, “Desire Under the 
Elms,” by Eugene O’Neill. Only the few 
can now delight in the smallest detail of 
nature’s most wayward fancies. 

Many problems are in process of being 
solved in connection with the transport 
of food, which have enabled meat and 
soft and other fruits to be brought regu- 
larly into British and other ports from 
the ends of the world. Gas storage, in- 
volving preservation in an atmosphere 
with a regulated content of carbon diox- 
ide, is a new phase in the solution of food 


storage problems which is likely to prove 
of great utility, whilst processes of arti- 
ficial ripening, effected by traces of ethy- 
lene and other gases, have become 
established in practice. In America, 
transport by air is playing a part in 
bringing fresh products from the favored 
South and West to your luxury markets, 
whilst the discovery of the uses of solid 
carbon dioxide—dry ice—has made a new 
technique of food transport and preser- 
vation possible. 


One essentially scientific problem is 
the answer to the more difficult question 
which is the most important; the land, 
the products of the land, or the tillers 
of the land. In reality, the answer must 
be the land, for its condition and its 
maintenance in good health matters far 
more over a lengthy period of years 
than what it may have on it. In England 
today the products are regarded as the 
most important, under the policy of the 
Minister of Agriculture, because of the 
need of increasing home production as an 
insurance against war. Elsewhere, the 
farmer, thanks to his political influence 
as a voter, is regarded as more impor- 
tant than the land or its products. This 
is an outstanding example of the neglect 
of scientific principles: the consequences 
of the errors do not appear immediately, 
but when they do it is often too late to 
obviate them. I will do no more than 
refer to your immediate drought prob- 
lems in America and to the system of 
premiums paid for not growing crops. 

Attention to the land has this advan- 
tage that it gives a flexibility to farming 
so that in time of need additional crops 
can be raised at short notice. 

Low-priced power is an outstanding 
need of our civilization; the methods of 
producing it vary according to the natu- 
ral resources of the various countries. 
Canada has unlimited water power, Brit- 
ain has to depend on coal, the United 
States has both, in addition to natural 
gas and oil. 


The cost of water power has been 
greatly reduced since it has been worked 
out how to use the same water through 
a series of turbines at successive lower 
levels, thus spreading the initial cost of 
collecting the headwaters over a larger 
output. The water power installations 
are usually remote from the centers 
where the power is used, so that a trans- 
mission cost also enters into the eco- 
nomic calculations as well as transmis- 
sion losses. It is a task for the tech- 
nician to reduce these, but one of the 
items is the basic cost of copper. It is 
the intention of copper producers the 
world over to increase the price of copper 
so as to make the industry remunerative. 
Hence, as happens throughout industry, 
there is conflict between two powerful 
interests, and the solution may lie either 
in a reduction in the cost of production 
of copper, or the discovery of a substi- 
tute for it, such as iron coated with 
aluminum for the transmission cable. 

The amazing development in transport 
is linked to three lines of progress: (1) 
the discovery of the internal combustion 
engine and its progress, together with 
that of the rest of the car, to the present 
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state of efficiency which enables anyone 
to drive an automobile; (2) the building 
up of the great oil industry to give gaso- 
line and lubricating oils at a low cost 
so that the cost of transport by car for 
four people is less than that by rail; 
(3) the planning and development of 
arterial roads. 

The chemist has ably played his part 
in all the developments under the two 
former headings, the story being too well 
known to need recapitulation, and he will 
do so in regard to the technical side of 
making suitable hard-wearing, non-skid- 
ding roads. The road problem is very 
far-reaching in its implications: it differs 
somewhat in the different countries. In 
America, for example, you can construct 
long, straight roads over flat country 
without being hampered at every turn 
by vested interests and existing house 
property. 

In Britain, such problems are much to 
the front: only twice before in our his- 
tory have we made roads. Once when 
the Romans drove them straight across 
country, preferably along the top of the 
ridges for military purposes. Again in 
the days of coaching and posting, when 
the turnpikes came into existence. But 
when the railway came the roads were 
neglected again, and with the advent of 
motoring there is all to do: so far, the 
new cars are appearing at a faster rate 
than the roads to carry them. 

The social consequences of the advent 
of the private car and the public bus 
have been enormous. There are now no 
longer any remote villages, the London 
morning paper can be on the breakfast 
table of almost every home in the land. 
Many of the distinctions between the 
townsman and the countryman have dis- 
appeared, though their occupations still 
make them of two different types. There 
is no longer any real reserve of caution, 
of slowness to act, in the country of 
England; on stirring questions all are 
swayed alike and since the new transport 
facilities have destroyed distance, the 
villager seeks and enjoys the amuse- 
ments of the towns. 

There he finds the cinema, another 
leveller of man, bringing the same mes- 
sages to the whole world. The films in 
general are on a low level; they appeal 
to man’s baser traits rather than to his 
better. Their propaganda value is enor- 
mous and likely to be made use of; the 
news reels serve to make everyone im- 
mediately conscious of what is happening 
everywhere. 

Even more far-reaching in its influ- 
ence on the peoples is the radio, which 
enters into every home and is today the 
finest means of political approach—a 
whole nation can be appealed to and 
instructed in a few minutes. 

Both cinema and radio are triumphant 
witnesses of scientific progress; the fact 
should be more widely advertised by 
both. 

Certain abnormal factors are having 
their effect on the development of indus- 
try in nearly every land. One of these, 
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| Wheels of Government 


As viewed by A. W. Dickinson of the American Mining Congress 


S THE cruiser bearing the Presi- 

dent on his good-will visit to the 

Argentine plowed the blue waters 
of the Atlantic, the early part of Decem- 
ber was given over to planning and 
preparation for the coming session of 
the Seventy-fifth Congress. 

In the legislative planning is found 
another work-relief measure, including 
a $500,000,000 appropriation for the 
period from January to June, 1937. Fur- 
ther measures include the extension of 
executive power over the value of the 
dollar and the maintenance of the 
stabilization fund; extension of execu- 
tive power to negotiate trade agree- 
ments; a possible revision of the undis- 
tributed earnings tax to give relief to 
debt-burdened corporations, and some 
form of legislation to permit of a busi- 
ness stabilization such as was unsuccess- 
fully sought in the NIRA. 

Again the bituminous coal industry 
seems to be the focal point in the effort 
to bring forth legislation designed to 
stabilize industry. During the month 
two groups of Appalachian operators 
met in New York. One group consisted 
in the main of the men who advocated 


the enactment of the Guffey Coal Bill 


of last spring. The other group was 
made up of the men who so vigorously 
and successfully opposed the enactment 
of that bill. As the story goes the pro- 
ponent group after much careful con- 
sideration decided that it would be 
thoroughly impracticable to attempt the 
enactment of legislation against what 
would most certainly be the determined 
opposition of those who had formerly 
opposed such legislation. A conference 
was sought and arranged between rep- 
resentative committees of the two groups 
and as the result of this conference at- 
torneys representing the Northern and 
Southern Appalachian Bituminous Coal 
Producers met on the 29th of December 
at White Sulphur Springs, W. Va., to 
draft the desires of their clients into 
a workable bill. 

Coincident with the meeting at White 
Sulphur Springs came the announce- 
ment by the United Mine Workers of 
America that the Union will be agree- 
able to stabilization legislation for the 
bituminous coal industry providing that 
it will permit the maintenance of prices 
for bituminous coal which will protect 
the wages of the mine workers. Many 
observers see in this situation a parallel 
to that which exists in the railroad in- 
dustry, wherein matters of hours, wages 
and working conditions are handled by 
management and the representatives 
of labor entirely apart from the sta- 
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bilization of railroad busi- 
ness enterprise. The thought 
is even expressed that these 
two industries, railroading 
and bituminous coal mining, 
may be pointing out the way, 
blazing a trail, to the long- 
sought remedy for business 
and industrial problems. Ob- 
servers believe that the bill 
on which drafting began at 
White Sulphur will contain 
provisions for large sales 
agencies, similar to Appa- 
lachian Coals, Inc., for fair 
trade practices and for open 
price filing, all subject to 
the guidance of the Federal 
Trade Commission. As _ to 
labor provisions, there may 
be simply the recognition of 
collective bargaining. 


During the month the So- 
cial Security Board has 
carried on with the registra- 
tions under the old-age as- 
sistance feature of the act. 
The registrations are re- 
ported to have reached ap- 
proximately 22,000,000 of the 
26,000,000 workers. The 
Board has been deluged with 
inquiries pertaining to the 
mechanics of operation of the 
act and as is always the case 
with a new organization it is 
difficult to secure decisions 
and rulings in a short time. 
One special ruling of interest 
has been made under Article 
206 of Regulations 91 where- 
in provision is made that 
each employe must be given 
a written statement of each 
tax deduction from his 
wages. In response to an 
inquiry by the American 
Mining Congress as to what 
would constitute a proper 
written statement to an 
employe the Bureau of In- 
ternal Revenue said: “That 
a statement printed on the 
face of a check form or 
pay envelope showing the 
deduction on account of the 
tax imposed by Section 801 
(Title VIII) of the Social 
Security Act as distinguished 
from any other deductions, 
will constitute compliance 
with the provisions of Arti- 
cle 206 of Regulation 91.” 

The Department of Labor 
activities in connection with 


| 
~ 
| 
Lt 
| 
a 
| 
- 
% 
¢. 
| 
| 


silicosis have been marked in December 
by meetings of the several committees 
appointed to study the silicosis prob- 
lem. On December 16 a jont meet- 
ing of the committees was held at 
which progress reports were made to 
Secretary Perkins. At that time 
February 3, 1937, was set for the 
next meeting of the National Silicosis 
Conference, to which a large number 
of representatives of industries having 
dust control problems will be invited. 
Invitations will also include _ repre- 
sentatives of labor, insur- 
ance, medical and_ state 
health organizations. The 
Department of Labor has in- 
dicated that the information 
developed in the reports of 
the various committees will 
be made available to the 
legislatures of the states for 
use in connection with bills 
covering liability for occupa- 
tional diseases. 
The Interstate Commerce 
Commission ruled on the 19th 
of December that the emer- 
gency surcharge under which 
the railroads are collecting 
in excess of $100,000,000 an- 
nually over and above the 
normal rates should not be 
extended beyond December 
31, 1936. This is of pointed 
interest to the mineral in- 
dustries inasmuch as_ they 
furnish considerably more 
than one-half of the revenue 
freight tonnage hauled by 
American railroads. Among 
the minerals affected are: 
coal, coke, iron ore, petro- 
leum, copper, lead, zinc, alu- 
minum, cement, ‘stone, phos- 
phate rock, sulphur, salt, 
borate rock, asphalt, gravel, 
sand, lime, barytes, clays, 
silica, pyrites, fluorspar, 
feldspar, slate, tale, and 
others. Chairman Charles F. 
Hosford, Jr., of the National 
Bituminous Coal Commission, 
stated at the hearing that 
excessive freight rates have 
been one of the major causes 
of the depression in the bitu- 
minous coal industry. He 
declared that any further 
continuance of the emergency 
rates will result in irrepa- 
rable injury to the coal in- 
dustry and will permanently 
harm the railroads them- 
selves. He further said: “I 
submit that if the policy of 
Congress is to be carried out 
and if this major natural re- 
source industry is to be sta- 
bilized and restored to a 
reasonable degree of pros- 
perity, the general level of 
coal freight rates must be 
reduced so as to conform 
more closely to the mine 
price and to the actual value 
of coal to the consumer.” 
On December 23, the 


Securities and Exchange Commission 
promulgated the new form, A-O-1, 
for the registration of the securities 
of mining corporations organized 
within two years to engage in the 
exploitation of mineral deposits, other 
than oil or gas. Accompanying the 
form is an instruction book contain- 
ing detail as to the filing of the form 
and the accompanying exhibits. The 
final draft of this form and instruction 
book is the result of 18 months and even 
more of work on the part of the Rules 
and Regulations Section of the Securities 
and Exchange Commission, the mining 
engineers for the Commission, and many 
mining men, engineers, accountants and 
others who have sought to simplify the 
structure and to minimize the task which 
the form presents to those engaged in the 
development of mineral enterprises. The 
members and the staff of the American 
Mining Congress have cooperated with 
the Securities and Exchange Commission 
and its staff in this work. In addition 
to the work done at the Metal Mining 
Convention in Denver late in September, 
where Chairman Landis, of the Commis- 
sion, addressed the convention, meetings 
were held in Denver on November 30 
and December 7; in Salt Lake City on 
December 1 and 2; in Spokane, Wash., 
at the convention of the Northwest Min- 
ing Association on December 3, 4 and 5. 
All of this work has been supplemented 
by many conferences in Washington. 
The principal changes in the final form 
are found in the definition of the word 
“promoter” and in the statement of the 
value of a property turned in for securi- 
ties, under Exhibit K as set forth in the 
instruction book. The term “promoter” 
is defined to include: 


(1) Any person or persons taking 
initiative in founding and organizing 
the enterprise; 

(2) Any person who in consider- 
ation of services has received or is to 
receive 10 percent or more of any class 
of securities of the registrant; 


(3) Any person who in considera- 
tion of property has received or is to 
receive 10 percent or more of any class 
of securities of the registrant, unless 
such person has not taken a significant 
part in founding and organizing the 
enterprise; 

(4) Any person for whom any pro- 
moter is acting in a representative 
capacity with respect to the registrant. 


Under Exhibit K, it is provided that 
there shall be filed a statement signed by 
the majority of the Board of Directors 
setting forth the value in dollars of 
property turned in for securities. The 
instruction book now states “there shall 
also be stated the value in dollars of 
such property if sold for money in an 
arm’s-length transaction, other than a 
forced sale, made within a reasonable 
time after the date of issuance of such 
securities. If the property has no such 
value, so state. If the property has such 
value but the amount thereof is imprac- 
ticable of determination, a statement 
may be made to that effect; in such case 
(Concluded on page 63) 
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W. J. Jenkins, Pres., The Consolidated Coal Co. 
Peter F. Loftus, Consulting Engineer 


W. H. Lesser, James H. Pierce & Company 
John A. Garcia, Mining Engineer 


John C. Cosgrove, Pres., West Virginia Coal & Coke Co. 
Marc G. Bluth, Executive Secretary, Committee of Ten, Coal 


& Heating Industries 


Barton R. Gebhart, Vice Pres., Chicago, Wilmington & Franklin 


Coal Co. 


C. V. Barrow, Chemist, DeBardeleben Coal Corporation 
R. H. Sawens, Solvay Process Company 
Ellsworth H. Shriver, Raleigh Coal & Coke Co. 


Meeting the 


Demand for 


QUALITY COALS 


By W. J. 


T IS perhaps trite to say that gone 
| are the days when coal was merely 

coal and coal was king. A backward 
glance will not be amiss. Following the 
collapse of the stupendous demand for 
coal during the World War, there set in 
almost immediately what we knew in 
later years was a devastating “process 
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of elimination” among coal producers. 
Former easy-going, more or less slipshod 
methods, both of production and distri- 
bution, did not suffice. Overproduction 
and shrinking markets, increased use of 
competing fuels and sources of power, 
naturally brought forth latent desires 
for new sales arguments, rather blun- 
dering efforts to catch the elusive order 
through the introduction of new sizes, 
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oversizing, and other fancy modifica- 
tions of a somewhat purposeless nature. 

This period from 1921 to about 1928 
might, in a homely sense, be called the 
awkward age of the modern coal indus- 
try—we were suffering from growing 
pains, without really knowing what it 
was all about. We did know definitely 
that tonnages were shrinking, that prices 
were declining, and that the road was 
getting rougher. Naturally, the weaker 
producing units soon folded up, those in 
the middle stratum developed gray hairs 
and worry lines, while the larger, better- 
financed concerns found themselves not 
only forced to draw upon their reserves 
but to devote their energies and brains 
to the preservation of their commercial 
existence against the storms that beat 
upon them, both from within and from 
without. 

Before long, coal operators began to 
stop imitating each other in the pur- 
poseless activities mentioned, ceased 
following the crowd, so to speak, and 
very properly began to look inwardly, 
to analyze their individual problems and 
to develop ways to make their coals at- 
tractive, efficient, and entitled to a place 
in the competitive markets. This indi- 
vidualizing of the problems of produc- 
tion and preparation, the elimination of 
ash, sulphur, impurities, etc., started the 
industry off on the right track, although 
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again accelerating the process of elimi- 
nation, the struggle for existence. 
Mechanization started earnest, 
preparation plants were rebuilt, enlarged 
or redesigned to bring about not merely 
lower costs but also improved quality, 
elimination of impurities, more uniform 
sizing, and to meet the more discrimi- 
nating demand with a better coal. Coal 
consumers of all classes, usually beset 
with keen-edged competition within 
their own industry, learned to their sur- 
prise that considerable savings were pos- 
sible in the boiler room or power plant— 
they began to think in terms of cost per 
thousand pounds of steam, of pounds of 
water evaporated per pound of coal, to 
meter their plant performances and to 
chart the way to increased efficiency and 
lower costs. Harassed chief engineers, 
long expected to produce ample steam or 
power from dilapidated, worn-out plants, 
now found themselves able to tap funds 
formerly rigorously reserved for im- 
provements in the directors’ rooms or 
enlargements in advertising broadsides. 
Old-time engineers, graduates of the fire- 
man’s shovel in many instances, found 
themselves replaced by younger, keen- 
eyed men with technical training, under 
orders to find new, better, and less costly 
methods of making the wheels go around. 
Then along came the small industrial 
and household stokers! Talk of auto- 
matic coal heat was heard abroad in the 
land and our industry was given a great 
forward impetus—we are still hurrying, 


mentally and physically, to catch up. 
Stoker installations are breaking records 
almost daily. A retail coal merchant 
in a small town, entirely new in selling 
stokers, installed 26 stokers since mid- 
summer. An exclusive stoker agency, 
maintained jointly by leading coal deal- 
ers in the Twin Cities, made 140 instal- 
lations in the first three months of its 
existence. 

Progressively minded coal operators 
are intensively studying proper sizing, 
preparation, market trends and market 
needs, with better trained engineering 
and merchandising forces. Dedusting 
and washing plants have been, and will 
continue to be, installed by enterprising 
operators in fields not blessed with 
premium coals, and operators not so 
equipped will drop behind. Treatment 
with oil and other dust-allaying agents 
are rapidly progressing out of the ex- 
perimental stage. “Clean coal” is the 
cry on every hand. Specific coals are 
being produced for specific equipment 
and uses. Possibly more real progress 
in this respect has been made during the 
last five years than in the preceding 50 
years, 

All in all, it is a record of which the 
coal industry may be proud, a record 
that spells new life, and an unassailable 
position in the economic picture, and one 
that will eventually lead us to the long- 
sought goal of reasonable returns on 
invested capital. 
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Pertinent Factors Influencing Trend of 
BITUMINOUS Coal Industry 


By Peter F. Loftus* 


T THE request of the American 
A Mining Congress to set forth 

briefly my views of the trend of 
the bituminous coal industry in the 
United States of America, I have en- 
deavored to correlate and analyze, and 
present herein, certain pertinent data 
concerning the relation which exists be- 
tween bituminous coal production and 
industrial activity in the United States; 
and the specific relations which exist be- 
tween bituminous coal production and 
the activities of the electrical industry, 
the steel industry, and the railroads, 
which three major divisions of indus- 
trial activity have, to the present time, 
taken practically 50 percent of the total 
bituminous production. 

The 11 curves of the accompanying 
graph, plotted as they are on logar- 
ithmic ordinates, portray the truly rela- 
tive and proportionate trends of bitumi- 
nous coal production in relation to gen- 
eral industrial activity, and the specific 
activities of the electrical industry, the 
steel industry, and the railroads. 

An analysis of the industrial activity 
curve “A” will disclose a consistent rise, 
more than doubling between the years 
1905 and 1929. Although curve “A” de- 
fines a pronounced increase in industrial 
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activity during the years of the World 
War, and a decided decrease during the 
years of the recent depression, it may 
be reasonably assumed that a consistent 
rise in industrial activity will continue 
into the future. 

An inspection of curves “A” and “C” 
discloses that, although the bituminous 
coal production curve follows the general 
pattern of the industrial activity curve, 
coal production reached its all-time peak 
in 1918, whereas industrial activity did 
not reach its peak until 1929. Bitumi- 
nous coal production since 1918, how- 
ever, has not been keeping pace with in- 
dustrial activity, and has shown a defi- 
nitely declining tendency. 

During the year 1918, the peak year 
of bituminous coal production, when 
579,386,000 tons of coal were produced, 
the industrial activity index was 82.2. In 
1929, however, when industrial activity 
had reached an all-time high index of 
108.1, bituminous coal production had de- 
creased to 534,989,000 tons, indicating a 
production decline of 7.66 percent, with 
a corresponding increase of 31.5 percent 
in industrial activity as measured from 
a 1926 industrial activity base index 
of 100. 

An analysis of the data presented in 
curves “B” and “E” will immediately 
disclose the serious encroachment of fuel 
oil and natural gas into the markets of 
the bituminous coal industry. 


In 1922, when 422,268,000 tons of bitu- 
minous coal were produced, the combined 
fuel oil and natural gas production rep- 
resented the equivalent production of 
82,900,000 tons of bituminous coal; but 
in 1934, when the bituminous industry’s 
production had decreased to 358,395,000 
tons, a decline of 15.1 percent, the com- 
bined fuel oil and natural gas production 
had increased to an equivalent bitumi- 
nous coal production of 136,900,000 tons— 
an increase of 65.1 percent, in the face 
of 15.1 percent decrease in bituminous 
coal production. 


In 1919 the electrical industry used, in 
fuel oil and natural gas, the coal equiva- 
lent to 3,780,000 tons, or 10.8 percent of 
the industry’s total coal consumption; in 
1929, however, its use of fuel oil and 
natural gas had increased to the coal 
equivalent of 7,637,000 tons, or 17.0 per- 
cent of the industry’s total coal consump- 
tion, an increase of 102.0 percent in the 
use of fuel oil and natural gas, as com- 
pared with an increase of only 28.0 per- 
cent in the use of bituminous coal. 

A graphic analysis of certain pertinent 
features of the bituminous industry’s 
position in relation to the electrical in- 
dustry is disclosed in curves “D”, “E”, 
and “G.” 

The electrical industry in 1919 gen- 
erated, from all power sources, 38,921 
million kilowatt hours; and in 1929 this 
generation had increased to 97,352 mil- 
lion, an increase of 150.1 percent. Dur- 
ing this period, however, the consump- 
tion of bituminous coal had only in- 
creased from 35,100,000 tons to 44,937,- 
000 tons, an increase of 28.0 percent. 
During the same period the generation 
of electrical energy from water power 
had decreased from 37.5 per cent in 1919, 


to 35.6 percent in 1929; and, although the 
electrical industry had increased by 102.0 
percent its use of fuel oil and natural 
gas, the primary reason for the failure 
of bituminous coal consumption to keep 
pace with the increase in the electrical 
industry’s generation of power lies in the 
increased efficiency obtained by the elec- 
trical industry in its utilization of coal. 
In 1919, 3.2 pounds of fuel were con- 
sumed per kilowatt hour generated, 
whereas in 1929 only 1.69 pounds were 
consumed, determining an improved ef- 
ficiency in fuel utilization of 47.2 per- 
cent. 

An inspection of curves “H” and “I”, 
showing the relation of total bituminous 
coal consumed in railroad transportation, 
in both passenger and freight service to 
the total ton miles of freight hauled, 
discloses that in 1909 for every ton of 
bituminous coal consumed 2,064 ton miles 
of freight were hauled, whereas in 1929 
for every ton of bituminous coal con- 
sumed 3,953 ton miles of freight were 
hauled, disclosing a decrease in the use 
of bituminous coal consumed of 47.8 
percent per ton mile of freight hauled. 

An inspection of curves “J” and “K,” 
showing the relation of total bituminous 
coal consumed as coke in the steel in- 
dustry per ton of steel produced, dis- 
closes that in 1909, 2.599 tons of coal 
produced one ton of steel; whereas in 
1929, 1.682 tons of coal produced one ton 
of steel, a reduction of 35.3 percent in 
the coal consumed as coke per ton of 
steel produced. 

The scope of this article permits only 
a broad interpretation of the data pre- 
sented in the accompanying graph, and 
does not permit any comprehensive ex- 
pression of views on future trends of 
the bituminous industry. 

Summarizing the pertinent factors 
presented herein discloses that the bitu- 
minous coal industry has shown, since 
1918, a definitely declining tendency, and 
that it has not kept pace with industrial 
activity; due, in the instance of the three 
divisions of industrial activity herein 
analyzed, to the encroachment of fuel oil 
and natural gas into the markets of the 
bituminous industry, and to increased 
efficiency in the utilization of coal. 

Since bituminous coal production fol- 
lows the general pattern of industrial 
activity, and since both bituminous coal 
production and industrial activity have 
been slowly, although consistently, im- 
proving since 1932, the bituminous in- 
dustry can look forward to a continu- 
ation of increasing production, at least 
into the immediate future. 

A careful analysis of trends, as re- 
flected in the accompanying graph, leads 
me to believe that the bituminous coal 
industry, to again realize the all-time 
production peak that was reached in 
1918, must evolve an economically sound 
method of checking and reducing the en- 
croachment, into its markets, of fuel oil 
and natural gas. 
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Future Trends in the ANTHRACITE 


Industry 
By W. H. Lesser* 


VER since Judge Fell, in 1808, 
demonstrated that anthracite would 
burn, there has been a definite trend 

toward a quality fuel. Sizes, not pre- 
viously cleaned, are now being marketed 
with an ash content approaching the in- 
herent ash in a piece of pure coal. The 
early crude and uncontrolled cleaning 
processes have been replaced by a clean- 
ing technique developed during years of 
experimentation and research. Many 
methods of cleaning anthracite have 
been tried and discarded for those now 
found in the modern anthracite breaker. 
_ During the lean years of the depres- 
sion, a period of radical changes in 
every industrial activity, the anthracite 
industry has been alert to the fact that 
changes in its cleaning processes were 
necessary if it was to maintain its posi- 
tion as a producer of an efficient and eco- 
nomical fuel. Breakers with a capacity 
of 1,250 tons per hour of clean coal, in 
nine sizes, obtained from a run-of-mine 
containing 30 percent of refuse, are 
tangible evidences of the industry’s de- 
sire to meet a demand from a public 
that wants more heat per dollar spent. 
More stringent preparation standards 
have been met at such a sacrifice in 
monetary realization that one must 
pause and consider when the limit in 
quality coal will be reached. Coal with 
a pleasing appearance and a cubical 
fracture must be shipped, notwithstand- 
ing the loss occasioned by breaking poor- 
looking and flat coal into the smaller 
sizes. 

The rapid depletion of the clean beds 
of coal, and the necessity of mining the 
poorer beds, have added additional 
cleaning problems, but the modern 
breaker has proved its ability to clean 
any product that comes from the mine 
without an excessive loss of merchant- 
able coal to the refuse bank. 

The preparation of anthracite consists 
of three major processes; crushing, 
sizing, and the elimination of impurities. 

When anthracite was first mined, the 
coal prepared for market was practically 
only the large lumps, and they were re- 
duced in size by sledge hammers. Power- 
driven rolls with alloy-steel teeth of 
various shapes and sizes now do the 
crushing necessary to properly prepare 
the tonnage. The crushing problem in- 
volves the reduction in size of about 
20,000,000 tons of coal per year, with a 
minimum production of fines; and each 
year the tonnage is increasing, because 
more of the larger sizes, more poor- 
looking coal, and more flat coal must be 
broken into the smaller sizes. This 
trend makes good roll practice impera- 
tive, if a maximum percentage of pre- 
pared sizes is to be obtained. 


*James H. Pierce & Co. 
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Last year there were 45,000,000 tons 
of anthracite shipped, divided among 
nine sizes, the largest, broken coal, 
through 4%-in. and over 3%-in., and 
one of the smallest, No. 4 buckwheat, 
through 342-in. and over 3¢4-in. Shakers, 
classifiers, and thickeners solve the siz- 
ing problem, which becomes more impor- 
tant as the use of the small sizes in 
stokers increases. 


That the industry is attempting to 
keep pace with the ever-increasing de- 
mand for quality coal is shown by the 
many different cleaning processes in use. 
There is perhaps no system applicable to 
the cleaning problem existing in the 
anthracite industry but that it has been 
adopted or discarded. Beginning with 
the hand-pickers, and they are still 
necessary in many breakers, processes 
involving the following general cleaning 
principles have been tried or are now 
used: jigs, high-density jigs, mechanical 
pickers, flat pickers, concentrator tables, 
oil flotation, sand flotation, settling in 
an upward current of water, hindered 
settling in an upward current of water, 
settling in a flowing stream of water, 
settling in an upward water current of 
a variable velocity, and separation in a 
high-density liquid. A study of these 
processes and a glance into a modern 
breaker will surely convince those inter- 
ested in quality coal that the industry 
has overlooked no process having the 
slightest possibility of improving the 
preparation methods. 

A survey of the present anthracite 
preparation standards and those of 25 
years ago shows a reduction in the al- 
lowable percentage of slate in egg, stove, 
and chestnut of 25, 50, and 40 percent, 
respectively. Steam sizes then contained 
as high as 25 percent ash, and now the 
same sizes are shipped with a 12 per- 
cent ash content or less. Losses of mer- 
chantable coal to the refuse banks are 
smaller at the present time than ever. 
Accomplishments such as these, in the 
face of a poorer product from the mines, 
justify the many crushing, sizing, and 
cleaning processes found in the breakers. 


The demand for quality coal has been 
met during the past, but not without its 
price. Through the reduction of the 
broken and egg tonnage by crushing and 
the regrinding of flat and poor-looking 
coal, there has been a gradual but con- 
sistent falling off in the percentage of 
prepared sizes (chestnut and over). 
Since 1911 the prepared sizes have shown 
a reduction of 9.5 percent of the then 
existing value of 62 percent, and as the 
realization on these sizes is depended 
upon to carry the costs, it is evident 
quality coal has its price. 

If what has been done, and what is 
being done now, can be used as a yard- 
stick for the future demands, then the 
anthracite-consuming public need have 
no fear of the producer’s ability to sup- 
ply it with an efficient and economical 
fuel. At the present time the public’s 
demand from the anthracite industry is 
heat, automatically controlled, obtained 
from the small sizes, and burned in 
stokers, or “automatic heat.” The an- 
swer to this demand is organized effort 
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on the part of the producer, retailer, and 
equipment manufacturer. To obtain this 
three-point cooperation, Anthracite In- 
dustries, Inc., has recently been launched. 
This organization plans “to promote the 
greater use of anthracite,” and it has 
already established 17 zones or terri- 
tories where field men will cooperate 
with coal dealers, architects, heating con- 
tractors, equipment distributors, and the 
consumer. The coal dealer will be shown 
how to sell heat, and selling heat means 
more than selling coal; it means selling 
equipment and intelligent service. 

There is a special size of anthracite 
for coal-burning equipment, beginning 
with the fireplace and ending with the 
complete automatic heat and air-condi- 
tioning unit. Only a quality fuel can 
support the intensive plan just launched 
to sell more anthracite, and that product 
the engineers in the industry are capable 
of producing. 

Research in anthracite has been ably 
conducted by the research laboratory of 
the Anthracite Institute. It has devel- 
oped several valuable units for burning 
anthracite and disseminated much infor- 
mation regarding the relation of anthra- 
cite and competitive fuels. The Insti- 
tute’s facilities for testing the design of 
equipment to burn anthracite is so well 
known that practically no device is mar- 
keted without first obtaining the ap- 
proval stamp of the Institute laboratory. 
Some work has been done by the labora- 
tory regarding the use of coal as a 
nonfuel, and it has resulted in small- 
sized anthracite being used in water 
filtration beds. Future research may 
extend coal into metallurgical processes, 
or into industries where its nonfuel 
characteristics can be utilized. 

Research should not be limited only 
to the technology of coal; there are many 
other phases of the anthracite industry 


where research and study will result in 
helpful developments. Problems such as 
sales promotion plans, dealer service, 
sale of coal through pools of different 
grades, limitation of production to suit 
the demand, consumer’s cooperatives, the 
reduction of coal brokers and retailers, 
training of salesmen, freight rates, coal 
trucking, dealer’s profits, and reciprocity 
projects all are amenable to study and 
research. 


With the advent of the automatic 
stoker, burning small sizes, the retail 
coal dealer was faced with the problem 
of unloading frozen coal during the 
winter months. His demand for a solu- 
tion of the problem resulted in spraying 
the coal at the loading point with a 
liquid to prevent freezing while in 
transit. Another treatment now avail- 
able will reduce the dust so objectionable 
to the modern housewife. 

A demand for anthracite in bags de- 
veloped during the recent years, and 
facilities are now available to meet it. 
One company bags about 50,000 tons 
annually, and it is considered a success- 
ful undertaking, both from a financial 
and sales-promotion viewpoint. 

Many industries have deemed it 
necessary to trade-mark their preducts. 
The idea has extended to the coal in- 
dustry, and some coals are now sprayed 
with a distinctive color to distinguish 
them from others. Another method of 
trade-marking coal consists in mixing 
paper discs with the coal as it is being 
loaded into the car. The discs have 
printed on them the necessary identify- 
ing information. 

The future of anthracite should be 
encouraging. Recent estimates show 
5,000,000 homes are prospects for auto- 
matic heat. Between 300,000 and 400,- 
000 new homes are annually required to 
house the new population, and no doubt 
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a similar number should be remodeled. 
Residential building contracts in 37 
states are greater for this type of con- 
struction than during the past five years. 
Developments such as those backed by 
the Federal Housing Administration 
afford the anthracite industry an oppor- 
tunity to get its share of the new heating 
business. To get and keep its share of 
the present and future heating business 
will require a quality fuel which the 
anthracite operators will be prepared to 
furnish, 


As a competitor, oil is now formid- 
able, but as time passes and the supply 
becomes less, oil research will discover 
new products which will make it uneco- 
nomical to use oil for home-heating 
purposes. 

The problem of distribution, as in all 
industries, is the most difficult to solve. 
Sales prices are not uniform, competi- 
tion is keen, trucked coal and “bootleg” 
or stelen coal all disturb the sales situa- 
tion. Cooperative agencies are studying 
this important phase of the industry, and 
encouraging results are expected. 

Mechanical stoker sales are increasing. 
At the end of a 10-month period of this 
year, the total stoker sales, reported by 
108 manufacturers, amounted to 70,539 
units, an increase of 79.5 percent over 
the same period of last year, and an 
increase of 210 percent over the Janu- 
ary-November period of 1934. The cost 
of stokers, no doubt, can be reduced if 
they were made in a few plants, and 
assembled on conveyors, similar to the 
automobile. Mass production usually 
reduces unit costs. Due to this great 
increase in use of stokers, the evident 
trend is towards the production of more 
small sizes with an accompanying lower 
realization. There will be combustion 
problems to be solved that do not exist 
in the hand-fired furnace, and studies 
will be necessary for their u!timate 
solution. 

Quality coal is an important element 
in the program to increase the sale of 
anthracite, but without the cooperation 
of the producer, equipment maker, re- 
tailer and consumer, little progress will 
result. A mutual understanding and a 
constructive program among the pro- 
ducers themselves, and a similar under- 


standing among those bodies interested 
in the distribution of the coal, will help 
the industry regain the enviable position 
it held during past years. I have faith 
in the men and agencies working on the 
problems of the industry, and have every 
reason to believe success will crown 
their efforts. 


COAL Is Not Coming Back— 
It's Back 


By John A. Garcia* 


HAVE more confidence in the coal 

mining industry today than at any 

time during the 30 odd years I have 
served the industry. All of the talk 
about over-production of bituminous coal 
in the United States is mainly during 
periods of depression and is seasonal, 
but in the main, the indications are 
that the demand is rapidly approaching 
the supply so that if and when, we learn 
to spread the output more or less evenly, 
by storage, the two main elements in our 
coal problem will be a long way towards 
solution. 

The indisputable fact that mining 
properties and operations have been 
rapidly drifting during the last genera- 
tion into the hands of strong corpora- 
tions and individuals, well financed and 
well organized in the operating, engi- 
neering and sales departments, is of 
itself, evidence of the trend of the times 
and I am confident that this will be more 
marked in the future than in the past. 
This situation obtains in practically all 
the coal mining countries in the world, 
and it is inconceivable that we shall not 
continue along this line in America. The 
reasons today are obvious. In the first 
place, the initial cost of constructing a 
modern coal mine is beyond the reach of 
the average coal operator of the past, 
and requires today a financing program 
scrutinized and approved by independent 
engineers and bankers under the new 
rigid laws and rules of the Federal Gov- 
ernment. In the second place, the con- 
duct of operations, both stripping and 
underground, requires the use of the best 
trained men in almost every line of 
human activity, and the economical ex- 
traction or winning of coal is now almost 
a science, if not an art. Third, the com- 
bustion engineer enters the picture and 
with improved methods of burning coal 
the mining plant must be equipped to 
satisfy his demands which mean essen- 
tially, high class preparation. 

The above factors eliminate the snow 
bird, the bootlegger and the poor fel- 
lows who unfortunately are not finan- 
cially equipped, though otherwise capable 
to produce coal, The mines of the future 
will certainly be mechanized, top and 
bottom; the mining system will conform 


to all modern standards, demanding 
safety as the first consideration, effi- 
E. M., Chicago, Ill. 
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ciency as the second, and a high class 
product as the third. 


The manufacturers of mining equip- 
ment with their now large staff of engi- 
neers of the various classifications, have 
with the up to date coal operator, prac- 
tically revolutionized the art of winning 
coal and I can visualize within the com- 
ing generation, coal mines as a manu- 
facturing institution rather than the 
haphazard methods of the past. 


However, there is one fly in the oint- 
ment, which is somewhat distressing, to 
those of us who are ambitious to see the 
actual stabilization of the industry in 
which we make our livelihood; that is the 
methods used by the representatives of 
the operators and miners in negotiating 
labor contracts. It is disheartening to 
know that we continue today in our labor 
relations and in our efforts to obtain 
labor contracts each year, two years or 
three, in the same manner as a quarter 
of a century ago. 


Any threat of a strike and a shut- 
down of the mines, thereby creating 
frantic endeavors on the part of the con- 
sumers to obtain and store coal against 
an unknown period of no production at 
the mines, is an economic and rather 
silly crime. No one ever wins and the 
major portion of disrepute in which the 
coal operator finds himself today, is due 
to this fact. It must be worked out satis- 
factorily or the Government will do it 
for us. Although it may be late for 
such a cry in the wilderness, still, if we 
set about it honestly and sincerely, it 
may be accomplished. 


Quality Coal and COMPETITIVE 
FUELS 


By J. D. Battle* 


EETING the demand for quality 
fuels is an intriguing subject, but 
so far as I and the National Coal 

Association are concerned, it is a ques- 
tion of meeting the demand for quality 
bituminous coal and coke as distin- 
guished from all other fuels. 


Connected with this idea of meeting 
the demand for quality coal, the addi- 
tional thoughts such as creating a de- 
mand for quality coal and promoting its 
use as against other fuels are two of 
our main objectives in the National Coal 
Association. A great deal of work has 
been done and is being done on behalf 
of the industry in this respect. 

It might be well to call attention, 
however, to the fact that it has not been 
so much a question of having difficulty 
in meeting the demands for coal during 
the past few years. The difficulty has 
been in finding markets. This very fact, 
however, has caused coal producers 
throughout the country to improve their 
product to make it into quality coal, if 
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it was not already of that character, 
and it may be that there has actually 
been some benefit from this fact, for 
sometimes adversity is a blessing in dis- 
guise. It is safe to say, however, that 
more attention is being given to the 
preparation and orderly marketing of 
bituminous coal now than ever before in 
the history of the industry, solely in 
order that the consuming public may 
become better acquainted with and more 
friendly toward the use of coal. 

To take the subjects assigned us and 
suggested; for instance, the trend show- 
ing the market demands and possible 
future requirements. The market de- 
mand during the current year has been 
just about the production during the 
year, or a little better than production, 
as stocks on hand by industries on Octo- 
ber 1, 1935, were 32,104,000 tons, com- 
pared with 27,235,000 tons on October 1 
this year. Retail yards had less coal on 
hand October 1 this year than at the 
same time last year. The Lake move- 
ment during the past season has been 
the heaviest in the history of Lake 
transportation due largely to the fact 
that last winter was an extremely severe 
one in the Northwest and coal on the 
docks at the head of the Lakes had been 
practically used up. 


About September 15 of this year pro- 
duction of bituminous coal had reached 
such a point as to warrant a statement 
to the public affecting transportation 
conditions. Extracts from that state- 
ment follow: 

“Production is steadily increasing. 
Transportation facilities are scarce in 
some sections and are taxed almost to 
capacity in many others. New cars pur- 
chased by the carriers cannot be de- 
livered in sufficient quantities to afford 
relief this year. Seventeen percent of 
the coal car equipment of the railroads 
is in bad order. The number of such 
cars owned by them is less than for 
many years. Coal stocks, both industrial 
and domestic, are too low for safety and 
should be replenished promptly. Mines 
now work only seven hours per day or 
35 hours per week. Some mines are 
booked to capacity on certain sizes of 
coal for the next month or more. Bal- 
ancing sizes is proving difficult at many 
mines. Wage negotiations commence in 
February, 1937. No one can predict the 
outcome. The present wage agreement 
throughout the industry expires on April 
1, 1937. It is difficult to replenish stock 
piles during the winter months when 
the normal demand is heavy and trans- 
portation difficult. 


“Coal for industrial use is being sold 
at excessively low prices. In view of 
all the conditions set forth above it is 
only reasonable to infer that under the 
law of supply and demand there is cer- 
tain to be a material advance in prices 
commencing probably in the near fu- 
ture. These facts should command the 
serious attention of coal producers, 
wholesalers, retailers, and consumers 
throughout the nation. 


“The National Coal Association pro- 
poses to keep the country informed 
weekly about conditions in the industry. 
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There can be no such thing as a short- 
age of coal at the mine, as mines are 
equipped to produce a much greater 
quantity than can be transported.” 

Since that time production has climbed 
steadily and reached a total of 10,258,- 
000 tons for the week ending Decem- 
ber 5. Production this year is 52,646,000 
tons ahead of the same period last year. 

The railroads have made extraordi- 
nary efforts from an operating stand- 
point to promptly handle the coal offered 
them. Improvements have been made 
in service and in the condition of equip- 
ment since their attention was called 
to it in September. The production, 
however, at the present time has about 
reached a point where the railroads 
again are being taxed to their utmost 
to handle the coal offered them satis- 
factorily. It is true that the carriers 
can slowly build up their facilities to a 
point where a larger tonnage can be 
handled but time is an important fac- 
tor in this development. 

This brings us up to what may be 
expected in the future, and naturally 
the answer is that the degree of indus- 
trial and business activity will govern 
the demand for coal. It is expected 
though that the demand during the first 
six months of 1937 will, to some ex- 
tent, exceed the demand during the last 
six months of 1936. This prediction is 
based largely on the fact that the steel 
industry, automobile industry, and other 
large consumers of coal confidently look 
forward to an expansion of their busi- 
ness during the first several months of 
1937. 

Now, with reference to processes. 
Never before in the history of the bi- 
tuminous coal industry has so much at- 
tention been given to making a better 
product. Every known mechanical de- 
vice has been and is being adopted by 
producers to clean their coal, to size it 
properly and to meet the demands of the 
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trade, as well as overcome the alleged 
superiority of other fuels. Oils and 
chemicals are being used to treat coal 
in order to avoid dust and this prac- 
tice has developed to a point where some 
grades and sizes of coal not heretofore 
entirely satisfactory for household use 
are now in demand. Coal processed and 
placed in paper packages has been in- 
troduced by some of our leading operat- 
ing and sales companies and difficulty is 
being experienced in meeting the de- 
mand for this specially prepared coal. 
Fine coal is used in preparing the blocks, 
which are molded into shape by a ma- 
chine, held together by a composition 
that keeps it firm and permits the 
blocks to be wrapped in paper and the 
coal is then used in this original pack- 
age just as prepared, the hand never 
actually touching the coal itself. 

Technological developments include a 
tremendous amount of research that is 
going on within the industry. Bitumin- 
ous Coal Research, Incorporated, an or- 
ganization sponsored by the National 
Coal Association some three years ago, 
has within the past year really gotten 
under way and placed before the indus- 
try elaborate studies along the follow- 
ing lines: 

“Efficiencies and Costs of Various 
Fuels in Domestic Heating”; 

“Progress Report on Coal Hydro- 
genation”; 

“The Relation of the Size of Bi- 
tuminous Coals to Their Performance 
on Small Underfeed Stokers”; 

“Clinker Formation in Small Un- 
derfeed Stokers,” and 

“Combustion of Bituminous Coal on 
the Small Underfeed Stoker.” 


In addition to those special studies, the 
monthly reports of this research bureau 
are available to the trade as they re- 
late in detail the excellent work that is 
being carried on in an effort to place on 
the market a more satisfactory fuel. 
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In conjunction with the work and sup- 
ported by Bituminous Coal Research, 
Inc., are the progress reports of the 
Pennsylvania State College with respect 
to coal hydrogenation, etc. Bituminous 
Coal Research is collaborating with the 
Pennsylvania State College in this un- 
dertaking. 

In addition to the research carried on 
by the above organizations, the Commit- 
tee of Ten—Coal and Heating Indus- 
tries, sponsored and supported by the 
National Coal Association, and repre- 
senting 10 units directly concerned with 
the promotion of solid fuels, is meeting 
a crying need in the industry by devot- 
ing its time to the promotion of the use 
of stokers and all automatic heating and 
handling devices. The sale of stokers 
this year will exceed 100,000, an enor- 
mous increase over any previous year, 
and this is just the beginning. 

The bituminous coal industry as repre- 
sented by the National Coal Association 
is looking forward to bigger and better 
markets for bituminous coal and coke 
because of these several activities al- 
ready under way. In furtherance of 
that idea, the Association just recently 
announced that an engineering depart- 
ment has been established within the 
National in charge of a well known 
and competent combustion and mechani- 
cal engineer. The sole thought behind 
this movement is to promote the use of 
bituminous coal and coke throughout 
this nation and advance it as a modern 
and up-to-date fuel. 

It is well known that stokers are now 
available that require no more atten- 
tion than any other automatic fuel- 
burning device. Experiments in re- 
search have developed the kind and size 
of coal that should be used to get the 
best results. The study goes on; the 
industry is market-minded; there is a 
coal for every purpose; there is a coal- 
burning device for every coal. Auto- 
matic heat with coal is our slogan. It 
will furnish more comfort than can be 
derived from any other fuel and as a 
rule it will cost less. 


BITUMINOUS COAL RESEARCH, 
INC., Reviews Its Accomplishments 


By John C. Cosgrove* 


ESEARCH is often considered to be 
like the type of race horse which is 
a slow starter but which gradually 
picks up speed, passes the field, and with 
unfailing strength finishes far in the 
lead. In view of this comparison and 
inasmuch as the original program of 
Bituminous Coal Research, Inc., was out- 
lined for three years as a minimum 
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time in which useful results might be 
expected, it might be considered some- 
what early to review the progress that 
has been made. Those in intimate 
touch with the program believe, how- 
ever, that this research has been an ex- 
ception to the general rule; it started 
rapidly, is now proceeding at a steady 
pace, and, if continuously and liberally 
supported, gives promise of continued 
success over a long period of years. 

Bituminous Coal Research, Inc., is 
engaged in a unique undertaking. Re- 
search on coal is conducted by the Fed- 
eral Government through the Bureau of 
Mines, by many state governments 
through their universities, and by vari- 
ous producers on their individual prob- 
lems. Bituminous Coal Research, Inc., 
however, for the first time is sponsoring 
research, with funds provided directly 
from the industry, on problems whose 
solution will benefit all bituminous coal 
whether it is mined in West Virginia 
or Washington, in Pittsburgh, Pa., or in 
Pittsburg, Kans. 

To insure that the efforts will be di- 
rected toward problems common to all 
producing fields and not be confined to 
one or a few, a majority of the voting 
stock is held by the National Coal Asso- 
ciation, and the activities are controlled 
by a board of 15 directors who are rep- 
resentative of all districts. The program 
of research was chosen by the Research 
Committee headed by H. N. Eavenson, 
Eavenson & Alford, Pittsburgh, Pa. A 
Technical Advisory Committee made up 
of J. B. Morrow, preparation manager, 
Pittsburgh Coal Co., Pittsburgh, Pa., 
chairman; John Fielding, Jr., fuel engi- 
neer, Hanna Coal Co., Cleveland, Ohio; 
C. A. Reed, fuel engineer, National Coal 
Association, Washington, D. C., and J. 
E. Tobey, manager, Fuel Engineering 
Division, Appalachian Coals, Inc., Cin- 
cinnati, Ohio. The committee meets 
with the researchers at frequent inter- 
vals to review the technical details and 
approves technical reports before pub- 
lication. 


THe RESEARCH PROGRAM 

The funds available at the start of the 
program, although substantial, were 
modest when the proportions of the bitu- 
minous coal industry are considered. The 
problems were, therefore, carefully se- 
lected to insure that results usable gen- 
erally in the industry would be obtained. 
It was divided into two general fields: 
(1) hydrogenation, and (2) domestic use 
of coal. 


RESEARCH IN HYDROGENATION 

Hydrogenation of coal to produce fuel 
oils and gasoline has been thoroughly 
investigated abroad and commercial 
plants are in operation in England and 
Germany. In the present state of de- 
velopment, it is not indicated that prod- 
ucts made by the hydrogenation of coal 
could compete with those from petroleum 
in the United States. To improve the 
processes and to be prepared when the 
petroleum reserves approach depletion, 
which many say is not far distant, it 
was considered desirable to sponsor a 
small-scale program to survey the possi- 
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bilities of hydrogenation of various bitu- 
minous coals of this country. There is 
always the possibility of discovering a 
new or better method which will make 
commercial hydrogenation of bituminous 
coal possible in this country. 

This program has been carried on at 
the Pennsylvania State College. Results 
from the experiments at this institution 
have shown some essential facts in ref- 
erence to American bituminous coals, al- 
though the amount of work that has been 
done so far with the limited funds avail- 
able has been quite meagre. 

The work has dwelt primarily with an 
investigation of the various conditions 
affecting the conversion of bituminous 
coals into liquid products and up to date 
the study has been confined to six coals. 
With respect to these coals, it has been 
shown that the degree of conversion into 
liquid products is dependent only upon 
the quality of inert material present in 
the coal treated and this inert material 
has been shown, in all these instances, 
to consist only of moisture, ash and 
fusain. 

The results obtained by this research 
project to September 1, 1936, have been 
reported in Technical Report No. 2 of 
Bituminous Coal Research, Incorporated. 


RESEARCH IN DOMESTIC HEATING 


Because most coal producers market a 
part, and some a very large part, of their 
production for domestic heating, and be- 
cause the inroads of competitive fuels 
on this market during the past several 
years have resulted in a loss of an ap- 
preciable tonnage, the major attention 
has been given to coals used for heating. 

The requirements of a fuel for domes- 
tic heating are that it be dependable, 
convenient, clean, and economical. As 
these requirements can be met with coal 
when used in the underfeed stoker which 
is justly gaining wide popularity 
throughout the country, an intensive pro- 
gram of research was initiated to insure 
that the utmost in satisfaction was at- 
tained with this equipment. 


FUELS LABORATORY AT BATTELLE MEMO- 
RIAL INSTITUTE 

The accompanying photograph shows 
the Fuels Research Laboratory of the 
Corporation at Battelle Memorial Insti- 
tute, at Columbus, Ohio. The combina- 
tion of the extensive facilities at Battelle 
for research in fuels and the availability 
of many bituminous coals, together with 
natural gas and oil at Columbus made 
this an excellent location for the re- 
search program. 

As a result of this research on small 
stokers, three publications have appeared 
and a fourth is ready for the press. One 
explains in language that the coal dealer 
and user can understand why and how 
the ash of coal forms into clinker in the 
stoker fuel bed and what measures can 
be taken to insure clinker when a coal 
with a relatively infusible ash is burned 
in the mild weather of fall and spring. 


Srze or CoAL ror SMALL STOKERS 


Many have recognized that coal 
crushes as it passes through the worm 
of the stoker but dealers have continued 
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to supply coal:to customers which had 
a top size of 1% or 2 inches and often 
larger. The research laboratory has 
produced data on the extent of the 
crushing and has shown how the larger 
sizes of coal produce segregation in the 
fuel bed and uneven burning. Follow- 
ing the disclosure of these results, a 
marked improvement in the sizing of coal 
for stokers has been made. The Mid- 
west Stoker Association has published 
in the form of a chart for retail coal 
dealers the top sizes of coal that should 
be furnished for the different sizes of 
the stokers manufactured by the mem- 
ber companies; a similar chart for all 
stokers will undoubtedly follow. The 
top size that they recommend for the 
residential size stoker is 1 inch which 
is in accordance with the findings of the 
laboratory. This movement, a direct 
result of the research, is leading to im- 
proved satisfaction in the use of bitumi- 
nous coal. 

Much of the information that has been 
published on the small stoker has been 
confusing to and has been misunder- 
stood by the stoker salesmen and the re- 
tail coal dealers. To clarify their under- 
standing a paper was prepared and pre- 
sented before a recent meeting of the 
Coal Division of the A. I. M. E. which, 
again in simple non-technical language, 
discussed the functions of the various 
parts of the stoker, told how the coal 
burned, and in general the relation of 
the various characteristics of coals and 
their size to the performance of the 
stoker. This paper has had wide cir- 
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AVERAGE EFFICIENCIES AND RELATIVE FUEL Costs, INCLUDING POWER AND ASH 
REMOVAL, WITH FUELS AT 1935-36 PRICES IN COLUMBUS, OHIO. 


Bituminous coal, hand-fired.......... 
Semi-bituminous coal, hand-fired..... 
Coke, hand-fired 
Bituminous coal, stoker-fired........ 
Natural gas, conversion burners..... 
Natural gas, designed burner boilers. 
Oil, conversion burners.............. 


Average Fuel Relative 

Efficiency Prices Cost 
45 5.75—6.75/T 100 
50 6.40—7.00/T 89 
70 7.35—8.35/T 87 
55 4,00—6.15/T 74 
70 0.55/M.C.F. 147 
75 0.55/M.C.F. 138 
60 0.065—0.725/g. 164 


culation and many requests for it con- 
tinue to be received. It, too, will lead 
to better installation and adjustment of 
stokers, more intelligent selection of 
coals, and improved satisfaction with 
coal as a source of automatic heat. 

A technical publication of the Corpora- 
tion which will give detailed data on the 
effect of the size and the type of coal on 
the uniformity of operation, the clinker 
formation, the amount of smoke, and the 
efficiency of the stoker and coal will be 
published in the near future. 


BATTELLE INVESTIGATES FUEL BEDS 


Battelle Memorial Institute is making 
an important contribution to the research 
program by its support of an investiga- 
tion of what occurs in the fuel bed of an 
underfeed stoker. By examination of the 
rates of flow of coal, of air, of the tem- 
peratures in the fuel bed, and of the 
rates of chemical reaction, data are be- 
ing obtained which will result in a 
knowledge of the proper design of re- 


torts, tuyeres, and combustion chambers 
for improved performance of stokers. 


HoME MADE THE TESTING LABORATORY 

During the winter of 1935-36, an un- 
usual series of tests was made by the 
laboratory at Battelle Memorial Insti- 
tute. To determine the extent of the 
various sources of heat loss that im- 
provements might be made in the fuel- 
burning equipment, and to determine the 
efficiencies in the use of fuels to provide 
a more accurate basis for calculation of 
comparative costs of heating, a series 
of tests of various fuels in various types 
of furnaces was made, not in the labora- 
tory, but in various homes in Columbus. 
The technical observers merely recorded 
the results; the homeowner attended the 
fire in his usual manner. Therefore the 
results are typical of actual operation. 
The above tabulation summarizes the 
average efficiencies and costs for fuel, 
including power and ash removal, at 
Columbus, Ohio, 1935-36 prices. 
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Fuel Research Laboratory. 
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These data which are given completely 
in a report now in press furnish the 
first assured basis for calculation of the 
relative costs of heating as the equip- 
ment will be installed, maintained, and 
operated in the average home. They also 
show the interesting fact that coal with 
stokers is the only method of obtaining 
automatic heat with which a saving can 
be made as compared with hand firing to 
offset the cost of the equipment required. 
With gas or oil, not only is it necessary 
to pay for the cost of the burner but it 
is necessary continually to pay more for 
the fuel. 

The investigation demonstrated also 
the important fact that the best possible 
results of bituminous coal on stokers 
were not being obtained because of im- 
proper correlation of the stoker and the 
boiler, improper installation, and incor- 
rect adjustment. Boilers and furnace 
designed specifically for stokers are 
badly needed. Many boiler and furnace 
manufacturers recognize this need; the 
results of this research will undoubtedly 
hasten their action to fill it. 


STOKER MANUFACTURERS JOIN PROGRAM 


Recognizing the value of the research 
program to their industry, the Stoker 
Manufacturers Association have cooper- 
ated in the program and have made a 
contribution to insure that the work will 
be continued. 


DusTLESS TREATMENT OF COAL STUDIED 


The use of oils to spray at the mine or 
at the retail yard started to insure dust- 
less handling of the coal for the domestic 
consumer. It has become widespread 
and much coal for industrial plants is 
now being treated with oil. The correct 
quantity to use, the grade and type of 
oil, the permanence of the treatment, and 
the effect of oil on oxidation, feeding, and 
combustion characteristics of the coal 
are being Investigated in the laboratory. 

Recently, the Standard Oil Develop- 
ment Co., the Sun Oil Co., and the Viking 
Manufacturing Co. have joined with 
Bituminous Coal Research and have con- 
tributed liberally to the furtherance of 
this phase of the research program. 


COAL FOR INDUSTRIAL STOKERS 


With the program on the use of fuel in 
the home and in the small stokers well 
under way, a phase directed to the use of 
coal on the small industrial stokers has 
been started. A survey of conditions ex- 
isting in industrial plants, of the type of 
coals they are using, of their satisfaction 
and difficulties with certain types, and 
of the causes and remedies for the diffi- 
culties is under way. The report on this 
survey will furnish an authentic cross- 
section of this important use of and will 
lead to further research on the partic- 
ular problem that are found to be acute. 


LABORATORY A SOURCE OF INFORMATION 


As the coal industry and the consum- 
ing public has become aware of the work 
of the research laboratory, an increasing 
number of inquiries are directed to it. 
Assistance is given daily to producers, 
dealers, consumers, and to manufactur- 


ers of coal-burning equipment on their 
problems in the selection and utilization 
of coal. Previously there was not avail- 
able an authoritative and disinterested 
source for such information; this phase 
of the research program ‘is well worth 
its entire cost. 


RESEARCH WILL CONTINUE 


These accomplishments of 18 months, 
although important, are but a first step 
in a program which will materially assist 
the bituminous coal industry on its way 
back to a profitable basis. With increas- 
ing support from the industry and from 
the National Coal Association, Bitumi- 
nous Coal Research, Inc., will be able to 
initiate research in many other impor- 
tant fields. Further study of hydro- 
genation, production of colloidal fuel, 
carbonization and gasification, the use 
of coal for railroad locomotives and for 
highway trucks, and the vast field of 
coal as a chemical raw material are 
some of the realms in which research 
may be profitably directed. 


Editor’s Note—Only eighteen months ago, a 
program of research aimed to result in improved 
satisfaction in the use of bituminous coal was 
inaugurated by the industry. Long viewed as 
desirable by many in the industry, the program 
was made possible through the untiring efforts 
of a small group of men with vision, headed by 
John C. Cosgrove, President, West Virginia Coal 
& Coke Co. In the foregoing article, Mr. Cos- 
grove reviews briefly the accomplishments of the 
first eighteen months. 


The Coal Industry's NEW OPPOR- 
TUNITY t 


By Mare G. Bluth* 


HE coal industry’s new opportunity 

is obscure perhaps to many men in 

the operating end of the industry. 
Not only is this new opportunity ob- 
secure, but generally it is difficult for us 
to fully realize the changes which have 
taken place and which are taking place 
in the fuels market. Upon markets we 
depend for our livelihood. Without mar- 
kets a meeting of this character would 
be useless. Men in the operating end of 
the coal industry have their own im- 
portant and serious problems and conse- 
quently they have not always had the 
opportunity to study or to observe the 
changing trends in the market and de- 
mand for fuels, 


This new opportunity is obscure even 
to those in the marketing end of the in- 
dustry, but there is unfolding a broad 
vista of opportunities that is constantly 
changing the mining, operating and mar- 
keting of coal into an exact science. 
Competition from other fuels has been 
largely responsible for the new thought 
and action in the coal industry today. 
The difficulties of operators and retailers 


+t Presented to the Forty-fourth Annual Meet- 
ing, Illinois Mining Institute, Springfield, Il., 
October 23, 1936. 


* Executive Secretary, Committee of Ten, Coal 
and Heating Industries. 


JANUARY, 1937 


in recent years have been compounded 
because it has not only been necessary 
to hold customers from competitors 
within the industry but from the oil man 
and the gas man as well. It is this com- 
plexity that brought me into the picture 
about five years ago and set up what is 
at the present time my job—that 
prompted the organization of the Com- 
mittee of Ten. 

Briefly, I shall describe our activities 
and the phases of work which we have 
engaged in during these past few hectic 
and uncertain years. Only comparatively 
recently has come the realization that no 
fuel may presume to occupy the general 
market through “divine dispensation” 
and that each fuel will share the market 
largely in the measure it is aggressively 
and intelligently merchandized and con- 
tributes to consumer comfort, conveni- 
ence and economy. The Committee of 
Ten is the culmination of a realization 
of the interdependency of solid fuel and 
related equipment interests in the solu- 
tion of problems affecting consumer 
satisfaction. Its organization was 
prompted by self-interest, but of that 
shade termed by our friends and enemies 
both as “intelligent self-interest.” The 
Committee of Ten is a sort of clearing 
house or national chamber of commerce 
for solid fuel and related equipment in- 
dustries. It is an advisory body without 
administrative authority over any of its 
related groups set up to study mutual 
problems and offer suggestions and 
recommendations to the related indus- 
tries for coordination of activities to the 
common end of consumer satisfaction in 
solid fuel utilization. 

The name was suggested by the num- 
ber of industrial elements identified with 
the formation of my organization which 
was ten. They were the National Coal 
Association, Anthracite Institute, Amer- 
ican Wholesale Coal Association, Insti- 
tute of Boiler and Radiator Mfrs., Na- 
tional Warm Air Heating Association, 
National Retail Coal Merchants Associa- 
tion, Heating and Piping Contractors 
National Association, National Sheet 
Metal Contractors Association, Midwest 
Stoker Association and Heat Control} 
Manufacturers. Subsequently, there has 
been added to the membership the Amer- 
ican Society of Heating and Ventilating 
Engineers, the National Association of 
Power Engineers, the National Associa- 
tion of Building Owners and Managers 
and the National Stoker Manufacturers 
Association. The active membership of 
the Committee of Ten comprises one duly 
designated delegate and one alternate 
from each member organization. Infor- 
mation is submitted by each delegate 
covering research and other activities of 
his own group along with any other sug- 
gestions and recommendations which may 
appear appropriate for consideration and 
discussion among the whole group. As a 
result of these contacts our organization 
has been able to prevent unwarranted 
duplication of effort in some instances 
and to offer helpful and constructive sug- 
gestions to individual groups as it per- 
tains to the problems of the solid fuel 
industry. 

Early in our history, we adopted and 
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offered three general recommendations 
to all groups which reflect quite clearly 
our policies. They are: 


“That each industry as represented 
through its membership. in the Com- 
mittee of Ten establish standards if 
such are not already in existence by 
which its products and practices may 
be judged”; 

“That each industry confine itself to 
solving its own problems and the mar- 
keting of its own goods without indulg- 
ing in unfair criticism of other allied 
industries” ; 

“That each industry advocate and 
plan cooperative service to the public 
through personal contact among the 
respective members in any commun- 
ity.” 

In line with the idea of standardiza- 
tion, the National Warm Air Heating and 
Air Conditioning Association has adopted 
excellent codes covering plant installa- 
tion. The Heating and Piping Contrac- 
tors National Association has taken 
similar action in its certified heating 
program and in boiler ratings. This 
same association is also active at the 
present time in helping to establish, 
locally and nationally, standards cover- 
ing the installation of air conditioning 
equipment. The Institute of Boiler and 
Radiator Manufacturers has standards 
covering certain classes of installation 
and the stoker groups are working on a 
number of standardization problems in 
cooperation with the coal industry in- 
cluding sizing and application of coal 
for stoker use, proper dimensions for 
boilers and furnaces when stoker fired 
and ratings for capacity. The Anthra- 
cite Institute has operated its own labo- 
ratory for testing and approval of equip- 
ment designed for anthracite burning. 
The National Coal Association, which is 
our chief supporter, representing the ma- 
jority of production of bituminous coal 
in the United States, is now working on 
a research program of deep importance 
to the entire industry through a labora- 
tory which has been established in con- 
nection with a famous research institu- 
tion at Columbus, Ohio. Already stokers 
and coals of various kinds have under- 
gone and are undergoing tests at this 
laboratory and at the present time stand- 
ards of performance covering equipment 
for the utilization of bituminous coal are 
about to be established. All of this work 
has been undertaken by the 
individual groups, but through 
our office it has been possible 
to coordinate a great deal of 
the activity and in many cases 
to eliminate duplication of 
effort along engineering, re- 
search and marketing lines. 

A considerable part of our 
work has concerned educa- 
tional activities. This phase 
has resulted in the distribu- 
tion of hundreds of thousands 
of specially prepared booklets 
and bulletins on many subjects 
having to do with the use of 
coal. We have cooperated with 
a number of universities in 
presenting this material to 
students and with the coal and 
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allied industries in placing vital informa- 
tion in the hands of salesmen, coal deal- 
ers, engineers and many others engaged 
in allied businesses. 

Time will not permit a thorough dis- 
cussion of our activities. I have only in- 
dicated a few important points to which 
we have given our attention in the past 
few years. Our close contact with the 
heating equipment industry—boilers, 
stokers and all the various accessories— 
has given us the opportunity to study 
and observe many phases of our prob- 
lems in the marketing of solid fuel which 
so vitally concern those engaged in pro- 
duction and preparation. Particularly is 
this true of the domestic market, or in 
plainer terms that part of your produc- 
tion which moves through the retail coal 
dealer and usually referred to as the 
heating load. Oh, the retailer has had 
his problems and still has them. Reams 
upon reams of paper have been used in 
discussing this particular part of coal 
marketing. If you think that you have 
all of the problems in the world, just 
hesitate for a moment and think what 
the retailer’s problems are who is at the 
mercy of the coal preparation manager, 
the railroads, equipment for burning the 
coal, local legislative matters that are 
always present in any town or city and 
the personal likes and dislikes of the con- 
sumer. But it is through this man that 
the coal operator must operate and the 
retailer’s problems are your problems. 

This new opportunity which is so vague 
is being grasped by retailers and oper- 
ators who are not afraid to face the 
actual facts. Our new opportunity is to 
take advantage of the tremendous re- 
sources which exist in our industry. By 
resources I mean not only the coal in the 
ground but the power that rests with 
you, your executive officers, your sales- 
men, your engineers and your retail and 
wholesale outlets, to present to the Amer- 
ican consumer the story as it should be 
told about coal as a fuel. We have this 
new opportunity today because our 
friends in the heating equipment busi- 
ness have made it possible. Without 
equipment which has been and is being 
developed in the research laboratories of 
hundreds of companies, and then by ex- 
perimental research and field experience, 
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we would be sunk. But thank our lucky 
stars these men are friends of the coal 
industry and are as deeply interested in 
this problem as producers and retailers of 
solid fuel. They have had their troubles, 
too, but steady progress has been made 
even during the years when the prospects 
looked the darkest. You must know by 
now that I am referring to the auto- 
matic coal stoker industry, to air con- 
ditioning and to all of the innovations 
which have been introduced in recent 
years. 


The small mechanical coal stoker was 
not known until about 15 years ago. It 
was pioneered out on the Pacific coast, 
thousands of miles from large consuming 
coal markets, and was gradually brought 
into this market after a few years of 
fairly successful operation in the West. 
In those days coal operators in the Rocky 
Mountain fields suffered terribly from a 
lack of market for their 2-in. and 1%-in. 
screenings. They had a good market for 
prepared coal sizes for hand firing, but 
for many years dumped hundreds of 
thousands of tons of screenings in each 
of these fields because they did not have 
a demand for their 2-in. and 1%-in. 
screenings. The small stoker came along. 
True, it was a crude affair compared 
with the present-day automatic coal 
burner, but it was something different. 
It was new, and as sales of the small 
machines increased, it helped the opera- 
tors in those fields move an increasing 
tonnage of screenings. The small stoker 
was brought into the Middle West and 
the East. It was also introduced into 
the anthracite territory. A few far- 
sighted coal operators and retailers in 
the Middle West invested their money in 
stoker plants and manufacturing facili- 
ties because they believed it promised a 
future not only to enhance their own 
pocketbook but because they were begin- 
ning to lose tonnage to oil and gas, and 
this machine apparently had the ear- 
marks of something that would meet that 
competition. 

So we bring the stoker up to the pres- 
ent day. What do we find? Nineteen 
thirty-five sale of stokers of all sizes and 
kinds for burning of all kinds of coal— 
bituminous, anthracite, and lignite—were 
the largest in the history of the industry. 
Oil burners, even in spite of being a 
record year in 1935, sold in the ratio of 
only 3% to 1 as compared to 
stokers. This year we more 
or less expect a sales volume 
of about 100,000 units, double 
1935 business. The big market 
for bituminous stokers is in 
the territory comprising IIli- 
nois, Wisconsin, Michigan, 
Ohio, Pennsylvania, Indiana, 
Iowa, Minnesota, Missouri, 
and Nebraska. Over 42 per- 
cent of the stokers sold last 
year were sold in this terri- 
tory, according to a survey 
which our organization made 
the first of this year. These 
sales are being made to plants 
in every industry; to commer- 
cial structures of all kinds; 
and thousands of thousands 
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to home owners and apartment build- 
ing owners. Hand-fired plants are being 
converted to stoker firing. Wherever 
possible, stoker manufacturers and their 
sales outlets are attempting to convert 
oil and gas users back to coal. 


Small stokers have been and at the 
present time are being represented as 
and sold as basic units. Comfort, con- 
venience, and economy have been at- 
tributed directly to the performance of 
the stoker itself. However, the stoker 
is not a basic unit. It can only be used 
in connection with a heating or air-con- 
ditioning system. The performance of 
the boiler and the heating system deter- 
mines almost entirely what may be 
expected from the stoker. Stoker manu- 
facturers are now taking steps to com- 
bine with their machine a boiler or 
furnace as an integral part of the 
modern heating and air-conditioning sys- 
tem. This is being brought about by the 
knowledge that we have been woefully 
weak in applying to new homes and 
modernized buildings modern equipment 
that places coal on an equal basis with 
competitive fuels. The combined unit to- 
day offers not only to the stoker manu- 
facturer a new opportunity to present 
his equipment to the prospective buyer in 
a very favorable light but it offers to 
the coal industry a new opportunity to 
cooperate with the stoker manufacturer 
and allied organizations in showing the 
public that coal is an automatic fuel; 
that it is clean; that it can be made 
dustless, and that an architect or a 
builder can offer to his clients attractive 
equipment all in one single unit. 


The architect and builder wield a lot 
of power. Remember they are salesmen, 
too. They are selling their services in 
competition with others. It is to their 
advantage to specify and build into their 
homes and apartments equipment that 
affords their clients the maximum in the 
way of comfort, convenience, cleanliness, 
ease of operation, and economy. Upon 
the coal industry’s shoulders, along with 
the stoker people and manufacturers and 
designers of boilers and furnaces, falls 
the responsibility of driving home to the 
consumer the plain fact that coal is an 
ideal fuel when used with equipment 
adapted for its use. We are facing in 
this country a nation-wide building and 
modernization boom. Government sta- 
tistics show that for the first seven 
months of 1936 the number of new home 
building permits increased 101.3 percent 
over the corresponding period in 1935. 
Surveys made have shown definitely that 
stokers as a general rule have not been 
installed in new homes now being built. 
There are exceptions of course, but gen- 
erally this is true. This indicates that 
buying methods have changed. The en- 
gineer, architect, builder, and home 
owner no longer buy their heating plants 
piece by piece. Modern systems of dif- 
ferent types have been designed and the 
entire plant is purchased at one time, 
which has done more than any other 
single factor to raise the standard of 
home heating. We can compare this 
with the purchase of an automobile to- 
day. Not so many years ago, when we 


bought new automobiles it was necessary 
to go to another store to buy a set of 
bumpers. All the other accessories were 
handled by different dealers. Today an 
automobile is sold as a single unit. 
Everything is attached. The bumpers 
are an integral part of your car. The 
spare tire is included. You can walk 
into a display room of an automobile 
dealer in the morning, order a new car, 
and that afternoon drive it out, com- 
pletely equipped. All of the guarantees 
of the various manufacturers of the dif- 
ferent parts in the automobile are con- 
tained in one envelope. That is the 
trend in heating equipment today. And 
it presents to the coal industry its real 
opportunity to share and to keep its busi- 
ness as this lusty building industry con- 
tinues on its way up. Without this 
equipment we cannot hope to maintain 
our competitive position in this most 
important market. 

Manufacturers and distributors of 
coal-burning equipment are beginning to 
realize its importance, but I am deeply 
disturbed when I learn that a survey 
conducted by an independent, reliable 
agency disclosed that of 500 new homes 
built this year in an eastern city, only 
2 were constructed so that coal could 
be used as the fuel. A check of 75 homes 
in Detroit shows that not one single 
stoker installation was made. In 117 
new homes built in Madison, Wis., this 
year, only 1 coalbin was specified. In 
600 new homes built in Milwaukee dur- 
ing the last two years, only 25 coal- 
burning boilers and stokers were in- 
stalled. In the city of St. Paul in 1935 
over 1,000 oil burners were installed, and 
most of these were a combined boiler- 
burner unit. The pitiful part of this 
story is that the initial investment which 
a buyer makes in a combined unit for 
oil or gas is so high that he is very hard 
to convince that a change over to coal 
is the economical thing to do. I have 
kidded myself during the past few years, 
and others in the industry have also 
kidded themselves, that an oil-burner in- 
stallation or a gas-burner installation is 
easy to convert to automatic-fired coal 
when the sales presentation is properly 
made. I must confess that this opinion 
which I held has been knocked into a 
cocked hat. Why? People don’t buy oil 
burners or gas burners for economy. 
They buy for convenience, comfort, 
cleanliness, and sometimes from sheer 
downright laziness. 

Some there are in our industry who 
still feel that the sale of stokers burning 
the smaller sizes of coal is reducing their 
market. Where they have customers 
using prepared sizes for hand firing, a 
deliberate effort is made to prevent these 
customers from going to automatic coal- 
burning equipment until they learn that 
they contemplate the purchase of oil or 
gas burners. This is a mistake. It is 
well to remember that every industry 
has grown as values and volume have 
increased and costs have decreased. On 
the other hand, many in our industry 
realize that this is an automatic age; 
that everyone is interested in equipment 
which will eliminate labor and reduce 
costs. These men know the value of their 
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new opportunity, but for those who have 
not recognized this plain fact, they must 
discard their prejudices and tell their 
customers about this new equipment be- 
fore they turn to competitive fuels. 

All of this discussion is incidental to 
your main problems. Acknowledging 
that the consumer is the final judge, let 
us look back a few years to see what 
effect the installation of small stokers 
has had on the production and prepara- 
tion of coal. A statement which came 
into my hands about 18 months ago 
showed that there was a large increase 
in the percentage of fine coal and a cor- 
responding decrease in the percentage 
of lump coal from mines in Indiana and 
Illinois. When this statement was 
issued, an explanatory note was carried 
to the effect that this trend was not 
alone attributable to the increasing in- 
stallation of small mechanical stokers. 
Increased mechanization of mines, higher 
production rates, and crushing of run 
of mine and coarse sizes were important 
factors. In 1932, Illinois produced 57.7 
percent of railroad revenue lump coal, 
according to this statement. In 1934, 
the fine-coal production had jumped to 
58.5 percent and lump-coai production 
dropped to 41.5 percent. Indiana showed 
even a greater percentage increase in 
the production of fine coal during this 
same period. Lump-coal production of 
railroad revenue shipments in that state 
in 1932 was 54.0 percent, and fine-coal 
production 46.0 percent. In 1934, lump- 
coal production had dropped to 34.5 per- 
cent and fine coal rose to 65.5 percent. 
Since I have not received a similar 
statement covering the year 1935, it is 
reasonable to assume that, in view of 
the record year for stokers in 1935, at 
least the 1934 percentage ratio was 
maintained, and very probably increased. 
That is, toward the larger production of 
fine coal with a corresponding decrease 
in larger sizes. We do not have statis- 
tics on other producing fields, but it is 
believed that the increase in fine-coal 
production will not be as great as shown 
for Illinois and Indiana. However, the 
trend nationally is definitely toward in- 
creasing production of small sizes 
adapted for use in mechanically fired 
equipment, and this development is con- 
tinuing to have a greater bearing on the 
economic and commercial status of the 
coal industry. Undoubtedly it means 
that a readjustment will eventually be 
made in the price structure of bituminous 
coal both at the mine and delivered in 
the consumer’s bin. The revenue from 
the sale of fine sizes will automatically 
be increased to offset the declining reve- 
nue due to the decreased sale of lump 
and coarse sizes which ordinarily com- 
mand a higher price in the consuming 
markets, 

Now some people might say that this 
is alarming to the stoker industry be- 
cause sales of thousands of stokers have 
been based on its economy appeal, and 
in most of these cases on the difference 
between the delivered price of prepared 
sizes as against the smaller sizes for 
stoker use. But the stoker manufacturer 
today is placing his greatest emphasis on 
the convenience of automatic coal heat, 
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and he can do this and is doing it be- 
cause the equipment is gradually being 
perfected to afford completely automatic 
heat. Along with the coal man, he is 
right up against the competition of other 
fuels, but we are witnessing the gradual 
rise in the price of oil as a heating 
fuel. A balance can be and will be 
maintained between the prices of these 
competitive fuels that will make it pos- 
sible now and in the future to keep coal 
in its present competitive position, re- 
gardless of the increasing demand for 
stoker-size coal, as the stoker industry 
correspondingly increases its volume of 
business. I was interested to read a 
short article in the Chicago Journal of 
Commerce only last week by its coal 
editor as to the market for screenings. 
I believe that this article speaks volumes, 
and I quote: 


“It’s happening. It’s happening 
sooner than expected. It was pointed 
out here two or three years ago to 
happen, 

“Best grades of screenings are 
scarce and tight at the mines! 

“The scarcity is at a time when 
screenings have been plentiful and 
soft in former years. 

“The answer is the small stoker. 

“Three years ago when stoker in- 
stallations multiplied almost like rab- 
bits, operators concentrated more on 
perfection of stoker sizes. Since the 
output of screenings decreases as the 
stoker sizes are made, it was predicted 
freely that within a few years screen- 
ings would come into their own. They 
are. 

“Previously screenings were a drug 
in the market where production began 
to gain as the domestic movement in- 
creased. Screenings had to be sacri- 
ficed. In many cases they were sold 
at ridiculously low prices f. o. b. the 
mines. It was not uncommon for large 
buyers to obtain tonnages at the 
freight alone. Some mines virtually 
gave the screenings away in order to 
be rid of them. 

“Came the small domestic stoker and 
a production race to increase outputs 
on stoker sizes and refine the product 
for the small automatic coal-firing de- 
vices, Operators are spending mil- 
lions to improve stoker coals and 
production on the stoker sizes. 

“During the last two years screen- 
ings supply was fairly balanced with 
domestic. It was a rare experience 
for the producers. This year, clearly, 
with the much greater increase in the 
stoker installations and the prepara- 
tion of stoker coals, screenings already 
appear to be leading the domestic 
sizes. At any rate, several operators 
report screenings in as good, if not 
better, demand than the domestic lump, 
egg, and nut It comes at a time too 
when the domestic market is just about 
at its height. 

“It seems fair to predict in the light 
of doubled stoker installations this 
year over a year ago, and another 
record year indicated for next year, 
that by next fall and winter many op- 
erators may be compelled to break 
down certain of the larger domestic 
sizes of coal for the increased require- 
ments on the stoker coals. Some pro- 
ducers are already crushing lump for 
the purpose.” 


One exceedingly live subject  to- 
day is the proper size of coal to be used 
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in small mechanical coal-burning stokers. 
This subject is being discussed in every 
coal-producing field of the United States, 
and not only discussed but “cussed” by 
retailers and consumers in many mar- 
kets who are floundering because of the 
lack of authoritative and unbiased in- 
formation on the proper size or sizes or 
character of coal for stoker use. I do 
not believe that it is an impossible situa- 
tion. I do not concur with some who 
think that some standardization of coal 
sizing for stoker use cannot be accom- 
plished. I do state, and have stated 
many times, that it is necessary to corre- 
late information and opinions from each 
coal-producing field in order that the 
problem can be better understood before 
starting any activity in this direction. 

This problem of establishing the most 
suitable sizes of coal for use with stokers 
involves the engineering, commercial, 
economical, and psychological phases of 
the coal and stoker industries. Frag- 
mentary solutions have been offered, and 
perhaps the best solution is a combina- 
tion of such fragmentary findings. The 
answer can only come through a develop- 
ment over a period of years while facts 
are determined, mine equipment modi- 
fied, marketing methods developed, and 
inefficient stokers replaced. 

An examination of a few phases of 
the problem might be helpful: Stokers 
differ in type; stoker types differ in 
characteristics as sizes change; more- 
over, there are about 250,000 to 300,000 
stokers in service today. Many of these 
are of antiquated design so proportioned 
and installed as to require selected fuel. 
There is as much difference in old stokers 
of the same type and size as made by 
various manufacturers as there is be- 
tween a modern high-priced car and 
some of the early automobiles which are 
now obsolete. 

Some of the factors involved in sizing 
stoker coal from the utilization view- 
point are worth consideration. They are: 


1. Steam or heating requirements of 
the fuel buyers. 
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2. Character, condition, or operation 
of the plant, as well as the mechanical 
stoker itself. 

3. Geological location of the fuel 
user. 

4. Competitive fuel prices. 

5. Psychology of the buyer or user. 

6. Freedom of choice of various 
fuels, relative desirability and adapta- 
bility for a particular requirement— 
real or imaginary. 

7. Relative ignorance and _ indiffer- 
ence as well as something of the ir- 
responsibility on the part of some 
sellers to the buyer as well as the fuel 
user to the public as to smoke or air 
pollution. 

8. Operating characteristics of va- 
rious fuels which influence the choice 
of a particular coal or a special size— 
to avoid certain use or operating fac- 
tors, such as— 

(a) Excess amount of fines requir- 
ing extra power to operate some 
stokers and higher pressure of forced- 
draft fan. 

(b) Variation in coal sizes due to 
inability to duplicate deliveries—diffi- 
culty in adjusting for uniform air to 
coal ratio. 

(c) Excess amount of dust or dirt 
in delivery or otherwise. 

(d) Excess ash, 

(e) Segregation of sizes. 

(f) Noise of coal crushing with 
small underfeed stokers, due to the use 
of larger sizes, and requiring more 
power to operate the stoker. 

(g) Hopper smoke due to too large 
percentage of coarse sizes. 

(h) Dense fuel beds due to abnor- 
mally fine coal with formation of occa- 
sional blow holes, resulting in concen- 
trated high temperatures and resultant 
clinkers. 

(i) Excessive fly ash through use 
of coal with a too high or too low 
percentage of small size. 


The right size of a given coal for any 
one stoker installation is easy to deter- 
mine, but to prescribe sizes to cover a 
field, taking into account various types, 
designs, and vintage of stokers and em- 
bracing those built by inexperienced de- 
signers and manufacturers, is truly a 


| f — 
| be §. 
| 
) 
j 


complicated problem, To this problem 
must be added the various classes of coal 
available with the producer’s and retail- 
er’s problems of cost, disposal of other 
sizes, special equipment, and prepara- 
tion. The problem, however, does lend 
itself to some analysis and by studying 
all of the elements, some average solu- 
tions may be worked out in planning for 
the future. It may be possible to estab- 
lish a trend toward certain sizes as mine 
equipment will permit and economic fac- 
tors dictate. 


Small stokers having a capacity of 100 
Ib. of coal feed per hour or less present 
the most troublesome sizing problems. 
Here price, while a factor, is not the 
entire problem nor the major problem, 
and is limited only by the price of com- 
petitive fuels. Cleanliness, comfort, and 
convenience are very important. Noise 
is a nuicance. Power is important. Fuel 
for the small underfeed stoker must be 
separately considered from stoker sizes 
for other types and sizes of machines; 
particularly those stokers operated in in- 
dustrial and power plants. In this classi- 
fication there are three classes of small 
stokers to consider: First, old stokers 
installed before stoker design, building, 
and installing had reached the fine art 
that it is today; second, stokers of un- 
balanced design being built and installed 
by some companies untrained and inex- 
perienced in stoker engineering and 
manufacture. Third, stokers built and 
installed by companies spending money 
and time on research. Such companies 
help both the stoker and coal industry. 
It is inevitable that only such companies 
can eventually survive. As the result of 
such research, 1936 models have, and 
1937 models will have, more latitude 
than ever before in the matter of coal 
sizes and quality. 


Some testing work on sizes of coal has 
been done at the laboratory of Bitu- 
minous Coal Research, Inc., located in 
Columbus, Ohio. This work is far too 
technical and the report too extensive to 
elaborate on here, but the immediate 
practical significance of these conclusions 
is that the top size of coal for small 
stokers need not be greater than % in., 
or at the most 1 in. This work has con- 
cerned only sizing tests or the relation 
of the size of coal in the hopper to that 
which is burned in the retort. Four 
typical coals were obtained for the tests. 
Screening analyses were made of coal 
from various sections of the retort as 
well as before feeding coal and after 
feeding it. Two of the coals were treated 
with oil, as is common practice with a 
large tonnage of coal today, to render it 
dustless, and the effect of the treatment 
on the crushing and segregation was 
determined. Burning tests on the various 
sizes of the four coals are now under 
way. The elimination of the larger sizes 
which can be retained by the producer 
for his nut size, the report states, will 
not only reduce the work spent on crush- 
ing in the stoker but will decrease the 
difficulty with segregation of the large 
and small coal each time that it is 
handled between the loading at the mine 
and delivery to the consumer’s bin. The 


report further states that oil treatment 
of coal did not affect the reduction in 
the size of coal but it did decrease the 
segregation both in the hopper and in 
the retort. These are only two of the 
general conclusions reached as a result 
of this work. 

The work which has been done in your 
own field and the sizes of stoker coal 
which are being screened today indicate 
that some of the Columbus work agrees 
with the studies and experience of op- 
erators in this field, and that at least 
some standard top size or sizes may 
eventually be designated as the standard 
size or sizes for the industry. This sub- 
ject has been given a great deal of at- 
tention recently in technical conferences 
all over the United States. It has also 
received some publicity in trade and 
technical magazines. The stoker manu- 
facturer must and can devote his tech- 
nical and field experience to this problem 
in cooperation with technicians and 
others in the coal industry who realize 
its importance to both industries. 

In Illinois the coal industry is indeed 
fortunate to have such agencies as the 
Illinois Geological Survey, headed by 
Dr. M. M. Leighton, and the Department 
of Mining and Metallurgy at the Uni- 
versity of Illinois, under the direction of 
Professor Callen. Some of the funda- 
mental research which has been con- 
ducted by these two agencies has been 
and is of inestimable value to this in- 
dustry, but unless these findings are 
applied and developed commercially, they 
become of little value. However, in this 
instance the research work conducted by 
your state institutions under the direc- 
tion of technically capable and commer- 
cially minded men has made it possible 
to apply these results in the marketing 
of your coal as a refined product. More 
than anyone else, you know the desir- 
able properties which are developed or 
enhanced by the preparation of your coal 
to meet market demands. Prof. D. W. 
Mitchell, of the University of Illinois, has 
listed seven of these properties, as 
follows: 


1. Enhanced value due to careful 
sizing. 

2. Freedom from rock impurities and 
sulphur balls. 


3. Dustless. 

4, Low ash and high calorific value. 
5. Smokeless. 

6. Sootless. 

7. Uniform as to physical and chemi- 


cal properties, 


In removing impurities and by the 
proper sizing and cleaning of your coal, 
you are removing freight rate barriers. 
We all know, and it won’t hurt to repeat 
again, the importance of transportation 
rates. It is part of the economic struc- 
ture of our industry, and expert atten- 
tion is being focused on it by national, 
state, and local organizations within the 
coal industry. The removal of impuri- 
ties is one way to reduce freight rates. 
Accomplishing this, then we step to the 
expansion in the market which an im- 
proved product will create. In turn, an 
improved product reduces the cost of 
coal delivered and by converting a ton 
of coal into pounds of steam or millions 
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of B. t. u’s, it effects a saving for the 
consumer and places coal in a firmer 
position in so far as the competitive fuel 
situation is concerned. To illustrate, as- 
sume $2 mine price for a prepared and 
treated stoker coal; assume $3 freight 
rate to destination; delivered cost in 
dealer’s yard, $5; assume $2 gross mar- 
gin to dealer; delivered price into con- 
sumer’s bin, $7. Now what elements 
are present in this breakdown? 


1. Cost of mining, preparation, load- 

ing, and taxation; 

2. Wholesale selling, administrative 

costs, and profit; 

3. Transportation costs and profit; 

4. Dealer handling cost and profit; and 

5. Cost to consumer. 

The American industrial system has 
been lax in providing intelligent pub- 
licity to illustrate in a simple manner to 
its ultimate users the distributing costs 
of any product. Thus a consumer who 
buys your coal at destination for $7 a 
ton on the assumed basis shown above— 
which is a prepared, dustless stoker 
coal—pays $7 a ton delivered in his base- 
ment. This consumer thinks this price 
too high. He complains even though he 
may secure heating comfort and satis- 
faction by using a good quality product. 
But he forgets unless it is simply illus- 
trated that this $7 includes the costs of 
doing business and to afford a service 
that cannot be purchased in any other 
way. The fault does not lie directly with 
the coal operator or with the retail dis- 
tributor. There is no fault to find except 
that there is a need for consumer educa- 
tion in our industry, as in all other 
industries, to sell if you please the aver- 
age consumer on the merits of the deliv- 
ered cost to him due to all of these 
factors which I have enumerated. Then 
if proper preparation, sizing, and intel- 
ligent selling of our product are carried 
through, the consumer will be a strong 
advocate because he is told and under- 
stands the simple reasons for the distri- 
bution cost of our product. 

Now to illustrate another hypothetical 
case of an average customer residing in 
any one of the Middle Western States. 
He does not have modern coal-burning 
equipment in his basement. He buys 
coal, and it is sold to him on a price 
basis, His burning equipment is old or 
in bad shape. Perhaps he has not had 
his furnace or flues cleaned in 10 years 
or more. Perhaps he has a poor instal- 
lation or perhaps he does not care. At 
any rate, how can he find out that he 
can improve his situation and eliminate 
his troubles if we do not tell him? But 
wait a moment. In the meantime, he 
will be approached by a clever salesman 
to interest him in an oil burner or gas 
burner. What will he do? This depends 
largely, of course, upon his own finan- 
cial condition, but this salesman does not 
care about that if he can sell him on the 
idea of better, cleaner, and more con- 
venient heat. He won’t be able to save 
him money, but this salesman has an- 
other argument to offset the economy 
factor which is in favor of the pros- 
pect’s present plant. This is, “don’t burn 
this old-fashioned fuel in this old-fash- 
ioned furnace in this old-fashioned way. 
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Throw away the coal shovel. Install our 
‘super-super-super-burner’ and we will 
eliminate your cleaning bills. You won’t 
have to send your curtains to the laun- 
dry nearly so often; your upholstery and 
your rugs will be kept cleaner. Your 
wife will have more time for her bridge 
games, and Monday will be eliminated 
as blue washday.” “Well,” this man 
thinks, “Why not? My coal dealer has 
never told me about any new devices 
for handling and firing coal automati- 
cally. I have dealt with him nigh on to 
20 years, and I haven’t had any sugges- 
tions on how to improve my basement or 
heating plant.” So he installs this 
burner—is proud of it. Now this is not 
an actual case. It is purely hypothetical, 
but actually there are hundreds of thou- 
sands of cases that are “in the bag” in 
so far as competitive fuels are con- 
cerned. There wouldn’t be over 1,000,- 
000 oil burners in this country if some 
appeal of this sort had not been made. 
There wouldn’t be nearly a quarter of 
a million gas heating plants if the gas 
utilities had not recognized the tremen- 
dous importance of proper equipment in 
the application of their fuel and there 
wouldn’t be a couple of hundred thou- 
sand stokers installed if it were not for 
the aggressiveness and merchandising 
ability of a handful of coal men who 
were losing their markets to other fuels 
a few years ago. 

Another important point which we 
have been somewhat slow to grasp is the 
fact that the ordinary and average con- 
sumers are not interested in supporting 
any particular branch of the fuel in- 
dustry. Because hundreds of thousands 
of men are dependent upon the mining 
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of coal as a livelihood is no indication 
that people are just going to buy coal 
because they are contributing to the em- 
ployment of miners and others interested 
in the industry. Coal is bought as a 
means to an end. So are oil and gas, 
but there is a lot of difference between 
these fuels physically, although their in- 
tention and purpose in life are the same. 

In summarizing the trend in the prepa- 
ration of coal to meet consumer require- 
ments as demanded by all of these 
important marketing factors, it can be 
stated that every coal-producing field to- 
day is devoting its best engineering tal- 
ent to improve consumer acceptance by 
the careful sizing and preparation of 
stoker coal. The Midwestern fields have 
led the parade in so far as washing and 
dedusting are concerned. Lower grade 
coals are being improved; medium grade 
coals are being improved, and in turn 
the higher grade coals are being im- 
proved, thus competing with each other; 
yet at the same time improving the 
standard of the industry to afford more 
satisfaction with solid fuels against a 
common enemy. In the oil-burner indus- 
try the problem of the proper fuel for 
use in heating plants has been simplified 
by the preparation and adoption of 
standards covering burning fuels. Be- 
fore the adoption of these standards the 
oil-burner industry was so confused that 
it was necessary for oil refineries to step 
in and help the oil-burner industry in 
devising standards for oil fuels which 
could be adapted to the large majority 
of burners which were being marketed. 
These standards have been revised from 
time to time, and to the credit of the 
oil industry it should be stated that the 
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fuels have been improved through per- 
fected processing methods and, what is 
more important, through improvement in 
oil-burning equipment. In gas the prob- 
lem is more simple, but even so the gas- 
burner manufacturers and gas producers 
and pipe-line companies have cooperated 
remarkably well in designing equipment 
and perfecting it for the burning of 
natural and manufactured gas, Our 
problem is more difficult. We have many 
coal fields in the United States; funda- 
mental differences in the grade and 
quality of coal and important differences 
as to burning characteristics, particu- 
larly as applied to automatic stokers. 
There are many opinions held by capable 
engineers and executives in one field that 
differ violently with opinions within their 
same field and, of course, with the gen- 
eral opinions in competing fields. But 
these differences, in so far as engineer- 
ing opinion and application are con- 
cerned, must be coordinated and adjusted 
even though it will not be possible to 
change the physical characteristics of 
the various coals in the various fields. 
Surely through careful analysis, through 
study of consumer markets, and through 
well-directed publicity selfish interests 
can be buried in order that the whole 
can be benefited. This must be done in 
spite of economic advantages enjoyed by 
one field as against another. Standardi- 
zation of product is a most important 
factor in selling the product of one in- 
dustry as against another, but this 
cannot be accomplished without the 
correlation of the different schools of 
thought within an industry. 

Permit me in closing to quote from a 
statement recently made by Mr. A. W. 
Robertson, chairman of the board of the 


i 
af 
i 
> 
by 
‘ 
\ 
{ “~~ 
f 
| 
y 
> } 
4 | 


Westinghouse Electric and Manufactur- 
ing Company. It tells a big story—so 
simply and yet so thrillingly if we are 
prepared to accept the challenge which 
research and science daily present: 


“I am tempted to throw out a few 
suggestions of what we may hope for 
in the future. Within the next few 
years all unhealthful air will be puri- 
fied. That is, we are going to under- 
take to purify our air just the same 
as we pasteurize our milk and purify 
our water and food. 

“In the course of time, people in 
this country will develop migratory 
instincts, like the birds, . . . our food 
will gradually become so different that 
we will hardly recognize it. Every- 
thing we like to eat will be available 
the year around. 

“Radio will become largely indi- 
vidualized so that for a little extra 
money, separated families and friends 
may talk to each other when and as 
often as they please. 

“Cities will continue to be the focal 
point of admiration and despair. They 
will be practically noiseless. They will 
be intersected by great boulevards of 
fast-moving _ traffic. Double - deck 
streets will be common. It is even 
possible that our buildings in cities 
may be flat, so that by the use of 
lifting devices automobiles will be 
taken off the streets and stored on the 
tops of buildings. 

“None of these things is very revo- 
lutionary, but to a certain extent they 
will change our habits and standards 
of living. Any deeply basic change is 
beyond anyone’s vision. However, we 
may be certain that science will dis- 
cover new ways to heal and save, new 
ways to kill and destroy, and out of 
it all we will have new joys and new 
sorrows.” 


Let’s apply this to our own industry. 
The small automatic coal stoker has 
brought the coal industry new joys and 
new sorrows. It seems we cannot have 
the joys without the sorrows, but at least 
it provides a new opportunity to forge 
ahead in the increasingly exciting battle 
for our share of the heating business. 
How else can it be done? The small 
stoker is only a part of the picture. 
Perhaps there is a place for develop- 
ment of low-cost methods of producing 
smokeless fuels from bituminous coal. 
The tremendous market which air-con- 
ditioning is opening up will be helpful 
to the coal industry providing we will 
take advantage of these new opportuni- 
ties. The modernization and building 
program presents a real challenge to our 
industry, and with the new thought it 
will be successfully met. There are 
others in these various industries who 
have a huge stake in this market, and 
they are spending the money to get their 
share of the business. The gas industry 
is already started upon a nation-wide 
advertising campaign to promote the use 
of gas for heating and other purposes. 
Stoker manufacturers will spend over 
$5,000,000 in consumer advertising in 
1937. Organized groups of stoker manu- 
facturers and dealers contemplate pub- 
licity and public relation campaigns 
nationally and locally next year. They 
are seeking more public acceptance of 
their products, and when they do this, 
coal will benefit. 


STOKER FUEL 


By Barton R. Gebhart * 


HE widely advertised coal claim of 

“a size for every need” probably 

comes much nearer the truth since 
the arrival of the small stoker. There 
is strong reason to suspect that hereto- 
fore production needs have been chiefly 
responsible for the large number of do- 
mestic sizes produced for hand firing. 
This has not generally been the case 
with industrial sizes. Perhaps more real 
scientific attention has been given to the 
fitting of coal to power plants than to 
any other phase of coal selling. 

But it took the small stoker to focus 
the attention of coal producers on prep- 
aration at mines of sizes of coal best 
adapted to the majority of existing coal 
burning plants, large and small. Now, 
instead of limiting his fuel engineering 
work to collaboration with large con- 
sumers in the fitting of coal to their 
plants, the progressive coal producer is 
devoting much time to the sizing, clean- 
ing and treating of coal sizes specially 
designed for use in domestic and other 
small stokers. 


Application of ordinary screenings or 
slack sizes is still being made success- 
fully to commercial and industrial types 
of stoker units. It was at first believed 
that these sizes were adequate for small 
stoker use. But experience with a large 
number of smaller installations has 
shown that while raw screenings or 
slack may still be used on these ma- 
chines, the resulting efficiency and satis- 
faction achieved does not approach that 
of which good stokers are capable. Con- 
sequently more and more stoker coals 
are being designed and offered for sale 
as more and more producers discover 
that participation in the rapidly grow- 
ing and very desirable market for do- 
mestic stoker coal depends upon the 
production of a suitable size or sizes 
for such use. 


What size is best, of course, is a very 
intriquing question. It is quite interest- 
ing that in seeking the answer to this 
question producers are giving the major 
weight to the so-called “utilization fac- 
tor.” Bituminous Coal Research, Inc., 
the industry’s national research agency, 
gave early attention to the subject of 
coal sizing for small stokers. The cor- 
poration’s first findings on this subject 
have been published in a report entitled 
“The Relation of the Size of Bitumi- 
nous Coals to their Performance on 
Small Underfeed Stokers.” This report is 
recommended to the attention of any 
producer concerned with this problem. 
In the foreword of the report it is ex- 
plained that 

“The recent rapid increase in the sale 
of domestic and small industrial stokers 
which are very largely of the under- 
feed type has made acute with the 
producers and distributors of bituminous 
coals the problem of the proper size to 
supply for this use. It would not be or 
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expected that the best size would differ 
for coals of widely different type, but 
for one coal or group of coals it would 
be expected that there might be a size 
that would give optimum results with 
most of the stokers inasmuch as they 
embody the same general principles of 
feeding and combustion. 


“However, the producers and distribu- 
tors of coal find no general agreement 
among stoker manufacturers and deal- 
ers as to the proper size in which the 
coal should be prepared, and to meet 
the various demands they are frequently 
forced to prepare and stock several dif- 
ferent sizes of coal... .” 


The first studies had to do with the 
relation of the size of coal fed to the 
stoker hopper to that delivered to the 
retort to be burned. Involved here are 
the items of segregation and its effect 
on air distribution, crushing by coal 
feeding mechanism, and power require- 
ments for stoker and fan motors. Vary- 
ing sizes of four representative coals 
from different parts of the country were 
used in the original tests and among the 
conclusions were the following: (1) The 
percentage reduction in the size of the 
coal in the stoker was found to be defi- 
nitely related to the hardness of the coal 
as expressed by the friability index. (2) 
The larger sizes of coal, +1 or +% in. 
and larger, so largely disappear in the 
coal that reaches the retort that it is not 
to be expected that the small amount 
remaining will materially affect the com- 
bustion of the coal. (3) The larger sizes 
of coal increase the segregation of coal 
in the hopper and in the retort. (4) An 
appreciable amount of fine sizes of coal, 
39 per cent of —% in. with the hardest 
coal and 65 per cent with the softest 
coal, was formed, although none was in 
the coal placed in the hopper. (5) The 
segregation of the sizes in the stoker 
retort was found to be less when using 
—% +0 in. coal than with the other 
sizes used. (6) Oil treatment of coal did 
not affect the reduction in the size of 
the coal, but it did decrease the segrega- 
tion, both in the hopper and in the retort. 
(7) The immediate practical significance 
of these conclusions is that the top size 
of coal for small stokers need not be 
greater than %, or at the most 1 in. The 
elimination of the larger sizes, which can 
be retained by the producer for his nut 
sizes, will not only reduce the work spent 
on crushing in the stoker, but will de- 
crease the difficulty with segregation of 
the large and small coal each time that 
it is handled between the loading at the 
mine and delivery to the consumer’s bin. 


In the laboratory of our own company 
we have carried this same line of re- 
search somewhat farther, in view of the 
contention of our fuel engineering de- 
partment that for household size stoker 
units where the feed screws are rela- 
tively small and the clearance between 
the screws and the feed tubes is likewise 
small, a very small size coal such as 
carbon, measuring 5-16 in. x 0, with a 
percentage of the extreme fines such as 
minus 48 or minus 10 mesh coal removed, 
leaving small, uniformly sized pieces, 
would prove most satisfactory from the 
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standpoints of operating efficiency, cost, 
cleanliness, and convenience. 

Through the use of some ingeniously 
devised laboratory equipment and several 
actual stokers, it was possible to meas- 
ure with accuracy the distribution of 
sizes of coal in the discharge from the 
retort and to compare the results at the 
retort with the coal as placed in the 
stoker hopper. Tests were run on a num- 
ber of sizes, but to illustrate the nature 
of the results, let us compare two sizes, 
1%” x %”, called “A,” and 5/16” x 10 
mesh coal, called “B.” It was found, for 
example, that the air space per cubic 
foot of coal from different quarters of 
the retort varied nearly three times as 
much with size “A” as it did with size 
“B.” Size “B,” therefore, would be ex- 
pected to give better results when under 
fire because of more even air distribution 
throughout the fuel bed. 


In a small stoker, the operation of the 
feeding screw causes coal in the hopper 
to be moved or agitated. This causes the 
smaller pieces to filter downward be- 
tween the larger ones. Even though a 
uniform mixture is placed in the hopper, 
if the pieces vary widely in size the 
smallest ones will work to the bottom 
more rapidly than the large ones. Be- 
cause of this separation and also natural 
segregation in the feed worm, there is, 
from time to time, a wide variation in 
the size of pieces fed into the fire box, 
ranging from mostly nut pieces at one 
time to closely packed fines at another. 
Because of this variation in size of pieces 
there is a constant change in the amount 
and character of air space in the fuel 
bed, which causes the fuel bed to burn 
thin at one time and build up too thick 
at another. Small, evenly-sized pieces 
reduced this difficulty to a minimum. 

Much less crushing occurred in the 
experiments when using size “B” (the 
5/16” x 10 mesh), as indicated by the 
fact that 45 per cent more power was 
required by the coal-feeding motor per 
pound of coal fed, when feeding size “A,” 
as compared with size “B.” Depending 
upon local rates on power for home use, 
this variation would cause a difference 
of 10 cents to 15 cents per ton in power 
cost. Experiments with other sizes of 
varying cimensions between the chestnut 
and the 10-mesh sizes indicated that 
these other sizes were similarly less 
satisfactory in varying degrees than the 
uniform 10-mesh size. 

Our conclusions from these laboratory 
experiments have been carefully matched 
against actual burning experience in the 
field. These experiences and observations 
lead to some general conclusions which 
we believe are helpful in promoting sat- 
isfactory small stoker performance. 
These general conclusions are that small, 
uniformly-sized pieces of coal are supe- 
rior for small stoker use because (1) 
they avoid segregation and crushing and 
reduce power cost; (2) they promote uni- 
form fire beds and most efficient burn- 
ing; (3) they are keenly responsive to 
thermostatic regulation; (4) they require 
lower air pressure and less power for fan 
operation, and reduce fly ash; (5) they 
are clean to handle and to burn, espe- 
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cially so when oil processed; (6) they 
can be satisfactorily applied in the ma- 
jority of stoker installations, cutting 
stoker tending to a minimum. 

These conclusions are cited because I 
believe they are interesting and helpful 
in themselves, but also, and more in 


keeping with the purpose of this sym- 
posium, to indicate how important a part 
utilization has played and is playing in 
modern coal preparation. Of course, 
production needs and convenience are 
considered, but it’s consumer satisfaction 
that counts. 


SCREENING Results Obtained at 
Empire Mine 


By C. V. Barrow * 


HE references below relate to a coal 
washer at Empire mine of the De 
Bardeleben Coal Corporation, where 
four Deister-Overstrom tables have been 
in operation for about 10 years. Within 
the last few months a new set of riffles 
for each table were installed. These 
riffles are different in design, both as to 
size, direction, etc., to those formerly 
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used, This change resulted in improved 
efficiency and capacity. 

Many washing systems are incomplete 
with reference to the washing units in- 
stalled to cope with any combination of 
specific gravities, sizes and shapes of coal 
particles in the feed. Some complete 
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plants, however, are designed to treat the 
largest sizes on jigs, the %-in. size on 
jigs or tables, classifiers for the sizes 
% in. to 65-mesh for tables, and froth 
flotation for the material through 65- 
mesh. 

In an incomplete system a common 
abridgment of the flow sheet is to wash 
in the jigs all sizes from 1 in. down in 
one operation. A still further condensed 
plan is to clean all sizes 3 in. and down 
in one operation on one or more jigs. 

In the two above methods, experience 
will show that the sizes below % in. will 
be inefficiently washed. Usually a jig 
washing coal 3 in. and down adjusted 
to clean fine sizes wastes coarse coal; 
and if it is adjusted for coarse sizes it 
does inefficient work on sizes below % in. 

This is particularly true in a mine 
where the bottom is fire clay with an 
irregular surface and the coal undercut 
with electric mining machines. The 
undercuttings from the seam will, with 
the additional extraneous fire clay, show 
exceedingly high in ash. This is the 
case in this instance. 

Our chief objective in changing the 
design of a former plant handling 3 in. 
and down in one operation by adding 
more washing units was to better clean 
the sizes % in. and down. After factory 
tests on the %4-in, run of mine were sub- 
mitted, the management decided to in- 
stall four diagonal-deck tables. The 
results hoped for were obtained by this 
particular method of cleaning. The fac- 
tory experiments definitely determined 
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that excellent results were possible by 
this particular method of cleaning on 
this size coal. 


In order to wash coal on a table it 
must be sized uniformly. This was ac- 
complished by two Leahy screens. The 
screened product was mixed to some ex- 
tent by conveying the coal in a drag 
conveyor over a large oblong bin. A 
good mixture of the feed to the tables 
saves a number of minor operating ad- 
justments, especially where mining 
methods are used resulting in relatively 
clean coal at intervals and more or less 
high-ash coal from different places in the 
mine coming in between the trips of 
clean coal. 


Commercial specifications on coal '% 
in. and down required for by-product 
plants’ pulverizing systems and black- 
smithing concerns are attainable only 
from washing units of high efficiency, 
with resulting economy to the operator. 

In marketing slack coal, or in using it 
for by-products, the saving in fines % 
in. and down in the washing operation 
became a profitable item. The pro- 
nounced saving of fines immediately in- 
dicated from the new units seems to be 
an outstanding feature in favor of a 
jig-table system. The reject from the 
tables is usually low in loss of coal at 
1.40 specific gravity. The relative small 
capacity of approximately 50 tons per 
day per unit is offset by the higher effi- 
ciency when compared to jigs washing 
200 to 300 tons per day. 


Table adjustments, especially on new 
installation, should be made under the 
supervision of one entirely familiar with 
factory specifications. Our experience 
indicates that the operators of the other 
types of washing equipment have to ac- 
quire a skill for delicate adjustments on 
these units. When possible, the washed 
products should be checked by the usual 
float and sink determinations, and also 
by chemical analyses from day to day, 
for best results. 


The conditions of efficient operation 
are governed not only by set specifica- 
tions, such as number of strokes per 
minute to the deck from the head drive, 
length of stroke, inches, cross-slope, inch 
per foot, coal washed per hour, maximum 
height of high riffles, inches; spacing of 
high riffles, inches, but by such niceties 
of adjustment as uniformity of flow of 
the feed coal, correct angle of feed 
chutes from raw-coal bins, correct 
amount of water to be used, uniformity 
in discharge of washed and reject 
products. 


As little water as will maintain mo- 
bility is recommended, experience has 
shown that too much water hastens the 
separation to the extent that some of the 
heavier material is swept into the washed 
coal instead of being discharged on the 
lower edge of the table. The distribu- 
tion of products discharged along the 
coal side, or the long side table, is a 
factor of great importance in best per- 
formance. For best results it is found 
that 2 to 3 percent comes off in the first 
foot along the deck nearest the head 
drive, 27 to 30 percent along the first 


+ SPECIFIC GRAVITY BISTRIBUTION 


| 
| 


* 


4 
! 


| 
| 


| 
| 
f 
| 


| caayiry 


CUMULATIVE WEIGHT (YIELD) PERCENT 


' 
' 
t 


| 


LD ar L446 Sp.Gn IS 70/%@ 24I%ASH 


| 


— | 


| 
| 


% 


5 ft., the remaining washed products 
taper off uniformly so that a small por- 
tion comes over the middling corner of 
the table as a middling product. 


After considerable trouble in regulat- 
ing the feed coal through the chutes 
from the bin to the tables, our washer 
foreman designed a hydro-box or water- 
pressure box, which controls the amount 
of coal fed to tables by closing or open- 
ing a valve in the water line extending 
into the chute. The coal is flumed into 
an inner box (see Fig. (1)), and is 
caused to overflow into an outer box, 
falling from the outer box through a 
small outlet onto the table. 


This form of feed has given such sat- 
isfactory results that the feed requires 
little adjustment, thereby reducing the 
cost of operation by elimination of men 
to adjust the feed. 


The arrangement of the first five 
rifles on the top side of the new table 
differs from that of the former riffling. 
Two coal riffles % in. by % in. with 3 in. 
between riffles and three slate riffles % 
in. by “4 in.—all riffles 1% in. in the 
clear, give to the table a decided selec- 
tive separation on size and shape of 
refuse particles coming off from the top 
side of the refuse discharge. An in- 
creased capacity of % ton per hour is 
noted on our new installation. 


In order to understand what results 
would be expected in the washed coal, a 
study of the feed coal to three tables 
was made. The results are shown in 
Figure 2 (graph). 

Float and sink tests on feed coal to 
three tables: 
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Weight, Ash, Cumul. Cumul. 
Specifie gravity pet. pet. wet., pet. ash, pet. 
Under 1.35.... 65.3 1.80 65.3 1.80 
5.1 10.60 70.4 2.44 
1.45 - 1.55 2.1 21.90 72.5 3.00 
1.8 34.30 74.3 3.77 
Over 1.75...... 25.7 82.30 100.0 23.95 
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The values read from the cumulative 
weight percent against the cumulative 
ash percent curve (left), against specific 
gravity curve (right), and against plus- 
minus 0.10 specific gravity distribution 
(top) predict what may be expected 
from the washed coal. 


The gravity at which points of equal 
difficulty would occur is 1.446 sp. gr. 
with a yield of 70.1 percent @ 2.43 per- 
cent ash. 


The theoretical ash at 1.37 gravity 
read from the curves is 1.85 percent ash. 
By adding 1 percent to 1.85 percent ash, 
an ash of around 2.85 percent may be 
expected in the washed coal, with a cor- 
responding yield of 73 percent read from 
the cumulative weight, ash, percent 
curve. 


By introducing a rewash system on 
one of the tables which handles 5 in. 
and down prewashed coal from two jigs, 
and by screening the washed table prod- 
ucts from the four tables over a 1-m.m. 
wedge-wire screen, better results in 
yield and ash content were obtained than 
are predicted by the float and sink tests 
in the washability study. 

The coal from the jigs to the table in 
the rewash system has an ash content of 
12 to 15 percent. This table produces a 
coal of 2.50 percent ash. The wedge- 
wire screen by screening out impurities 
under 1 m.m. reduces the ash in the coal 
.2 percent (two-tenths). 


The results of coal collected from four 
railroad cars are given as follows: It 
must be understood that these results are 
not comparable to what is predicted by 
the study of the feed coal as the flow 
sheet denotes the addition of a rewash 
system, and a wedge-wire screen into the 
general scheme of the original plant 
arrangement. 


Ash in the composite sample from four 
cars, 2.60 percent. 


Float and sink tests on this four-car 
sample: 
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Weight, 


Ash, Cumul. Cumul. 
Specific gravity pct. pet. wet., pct. ash, pct. 
Float at 1.35.. 93. 1.90 93.7 1.90 
1.85 to 1.45... 4.2 9.80 97.9 2.24 
1.45 to 1.55... 1.4 20.70 99.3 2.50 
1.55 to 1.75... 0.7 32.10 100.0 2.71 
Sink at 1.75... 0.0 


It is interesting to note that in 47 cars 
of % and down coal to a by-product 
plant for “coke-oven purposes,” the ash 
content ranged from 2.10 percent ash to 
3.55 percent ash, giving an average ash 
content of 2.61 percent ash. 

The results indicated from the four 
railroad cars shown have been verified 
over a period of months on a large ton- 
nage, and it is evident that a uniform 
low-ash product can be made by using 
this type of equipment. 

Regularity of the flow and sizes of 
washed product are insured by different 
screening of the run of mine 3 in. and 
down and the continuous regular dis- 
posal of the table products. 

The reduction in loss of fine coal by 
the use of this table equipment, as com- 
pared to the loss of fine coal on jigs, 
and the further fact that a lower ash 
product is obtained, illustrates the splen- 
did advantage of the use of these tables 
under conditions mentioned. In addition, 
there is the advantage of rewashing the 
fines from the jigs, which type of equip- 
ment is not satisfactory for this size 
coal. 


CHEMICAL TREATMENT of Coal to 
Allay Dust 


By R. H. Sawens * 


OR the past several years increasing 

competition in the marketing of fuels 

has brought sharply to the attention 
of the coal producer as well as to the 
dealer the necessity for rendering his 
product more attractive to the consumer. 
Elimination of dust offers a means to 
this end. 

Dust-proofing treatment is widely 
practiced in many areas, including both 
producing and retail points. However, 
the recent tendency has been toward 
treatment at the mines rather than at 
dealers’ yards. Mine treatment has the 
advantage of greater uniformity; and 
further, when using treating materials 
which have anti-freeze properties, mine 
treatment makes it much easier for deal- 
ers or users located in cold climates to 
unload the cars. In fact, during the 
winter months many thousands of tons 
of coal are being treated annually by 
producers primarily to minimize freezing 
in transit. 

A variety of products have been pro- 
moted for dust-proofing purposes, the 
most commonly employed being hygro- 
scopic salts such as calcium chloride or 
mixtures of calcium and magnesium 
chlorides, the dust-laying properties of 
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which are well known. A little glycerine 
has been included in some cases. These 
substances have the property of absorb- 
ing moisture from the air or from their 
surroundings until they become liquid, 
i.e., dissolved in the absorbed moisture. 
As employed for dust proofing, they are 
usually dissolved in water before apply- 
ing to the fuel. Such solutions, because 
of the hygroscopic nature of the dis- 
solved salts, do not evaporate or dry 
out completely under normal conditions. 
Their action in dust proofing constitutes 
simple dampening of the fuel in such a 
way that it remains slightly damp and 
free from dust almost permanently. 

The products mentioned, in common 
with many other hygroscopic salts, give 
solutions having low freezing points, 
which accounts for their success in pre- 
vention of freezing during cold weather. 
The twofold action of dust proofing and 
anti-freeze appeals to many users. 

Calcium and magnesium chlorides have 
been reported to be corrosive to equip- 
ment used in the treating and subsequent 
handling of the fuel. There may be some 
justification for this claim, not because 
the chlorides are inherently corrosive, 
but owing to the fact that a piece of 
metal wet with the solution remains wet 
for a long period. Air in contact with a 
film of the solution produces corrosion 
just as it does with a film of ordinary 
water. Water, however, soon evapo- 
rates, so that the corrosion does not pro- 
gress as far. 

Users of the chlorides have found that 
simple measures afford adequate corro- 
sion production. These measures include 
the regular washing down of equipment 
after use, or coating such equipment as 
is feasible with protective paints. A 
number of rubber base paints now on 
the market have been found satisfactory. 
At some treating locations cheap oil, such 
as waste crank case oil, is used occasion- 
ally on moving parts; for example, on 
conveyor chains. Treating sprays in 
exposed locations are often shielded from 
the wind by use of screens made of sheet 
metal or old rubber belting, thus pre- 
venting abnormal losses of treating ma- 
terial and minimizing its spread to other 
nearby equipment. 

Many users of hygroscopic chemicals 
have applied larger quantities of solu- 
tion than necessary, with the result that 
the fuels were saturated and there was 
much subsequent drippage and wastage. 
Such conditions tend to promote un- 
necessary corrosion of handling equip- 
ment. It may be mentioned, however, 
that at mines which are accustomed to 
dealing with the corrosive action of acid 
mine waters, the relatively light corro- 
sion associated with the application of 
chemicals is generally considered negli- 
gible. 

More recently, light petroleum oils 
have been used to a considerable extent 
for dust-proofing purposes. These oils 
are not hygroscopic, but depend for their 
effectiveness on the slowness of evapora- 
tion of the oils themselves. Such treat- 
ments have been found, in some cases at 
least, less permanent than those involv- 
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ing hygroscopic materials. This lack of 
permanency may be due both to skimpy 
initial treatment and to loss of the oil 
by evaporation. 


While oils of this type are essentially 
noncorrosive, there are certain other de- 
tails which should be considered. The 
well-known inability of oil to mix with 
water renders the treating of wet coals 
difficult. Oil-water emulsions have been 
tried, using enough of the emulsion to 
furnish excellent but temporary dust 
proofing. The water soon evaporates, 
leaving insufficient oil to control the dust. 


Oils such as are used for coal treating 
in general congeal at relatively high 
temperatures, as compared with the 
chlorides. For cold-weather use, there- 
fore, the storage tanks for such oils must 
either be located in a heated building 
or protected by some type of heating 
unit. Both steam coils and electric re- 
sistance units have been employed. 

There is another type of treating me- 
dium which has been tried to some extent. 
Reference is made to materials which 
cement or glue the dust particles to the 
larger lumps or to each other, but do not 
remain damp or oily. The principal 
material of this type is a by-product of 
the sulphite pulp industry, the sulphite 
liquors containing materials extracted 
from the wood being concentrated by 
evaporation to form the glue-like binder. 
Such a binder serves very well as a tem- 
porary expedient, but the dry fuel on 
being rehandled again develops dust. 


Equipment necessary for the dust 
proofing of fuel has passed through sev- 
eral stages of development. The early 
type of unit, wherein calcium chloride 
solution was employed, consisted simply 
of dissolving or dilution tanks, and an 
elevated tank from which the solution 
discharged by gravity flow to home-made 
nozzles located near a moving stream of 
fuel. Compressed air was generally used 
for agitation in the dissolving or diluting 
operation, and the liquor was pumped 
from these tanks to the elevated tank as 
required. A suitable strainer was in- 
cluded in the pipe line to remove any 
scale, dirt, or other sediment before pass- 
ing through the nozzles. 


The high-pressure treating unit, oper- 
ating at from 200 to 350 lb. pressure, 
soon became popular, on the premise that 
the smaller nozzle openings and finer 
atomization obtainable thereby produced 
adequate coverage with lesser quantities 
of solution and lesser tendency to over- 
treatment. This type of treatment did 
away with the overhead tank but re- 
quired a solution pump capable of oper- 
ating at the required back pressure. For 
the most part, multiple cylinder recipro- 
cating pumps have been used, provision 
being made also for a relief valve and 
return line on the pressure side of the 
pump to permit flow of solution back to 
the tank when the pressure exceeds that 
desired. Meanwhile, nozzles better suited 
to the high-pressure type of atomization 
were introduced to the trade. There is 
a considerable variety of satisfactory 
nozzles on the market. 
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With further experience in fuel treat- 
ing, there has been within the last two 
or three years a movement back to lower 
treating pressures; that is, a happy me- 
dium between the very low pressures 
originally employed and the relatively 
high pressures which followed. It was 
found that the very finely atomized mists 
developed at the higher pressures are 
difficult to control or shield, so that even 
a slight movement of air in its vicinity 
results in wastage of the treating me- 
dium, the coating of equipment within 
its reach, and discomfort to workmen. 
Further, the very small nozzle orifices 
employed for high-pressure treating are 
more subject to stoppage by particles of 
scale or other foreign matter which may 
pass the strainer or originate beyond it. 
With lower pressure equipment, general 
maintenance is simpler and less expen- 
sive. Pressures ranging from 30 to 300 
lb. per square inch are giving excellent 
results as to spray coverage and econ- 
omy. A number of treating stations are 
now using centrifugal pumps rather than 
the reciprocating type for this work. 
These remarks relative to use of lower 
pressures apply to treating materials 
other than oils. 


In early treating practice there was 
considerable uncertainty as to where 
in the coal-handling process the solu- 
tion should be applied with maximum 
convenience and effectiveness. In some 
installations the nozzles were placed 
directly over a conveyor belt, but here 
the coverage on the coal next to the belt 
was imperfect unless excessive quanti- 
ties of solution were applied. It was 
soon recognized that the establishing of 
a@ spray area around a falling stream of 
coal was productive of the desired re- 
sults. In most cases the discharge end 
of a loading boom or chute was the treat- 
ing point chosen. 


Higher pressures at the nozzles were 
helpful in developing the kind of fine 
spray desirable for this type of treat- 
ment, but as indicated previously, the 
very fine mist sprays are to be avoided 
because of difficulty in holding them 
within reasonable bounds. 


The most recent studies of spray- 
nozzle location in treating fuel during 
car loading have demonstrated the ad- 
vantage of placing the nozzles under- 
neath the fuel stream and boom rather 
than out in front of the stream. The 
spray direction is designed to aim both 
at the dropping fuel and at the fuel as 
it rolls down in the car. A suitable 
arrangement of this type permits excel- 
lent coverage with minimum loss of 
treating agent by air current. 


In this brief review no attempt has 
been made to furnish a detailed descrip- 
tion of treating equipment and practice. 
However, emphasis should be placed on 
the avoidance of over-treatment. Appli- 
cations of solution should be sufficient 
to adequately and permanently lay the 
dust, but not in quantity to produce 
appreciable run-off or drippage follow- 
ing the treatment. The spray location 
should be shielded as much as possible 


to prevent blowing of the spray. Treat- 
ing at as low pressures as practical 
is of assistance, since the larger droplets 
produced at lower pressures are less sub- 
ject to movement by drafts and breezes. 
Metering or other measurement of uni- 
formity of solution applied should be 
regularly practiced and suitable records 
maintained. Suppliers of equipment and 
chemicals usually stand ready to assist 
in bringing about these results. 


The "BLACK KNIGHT" Mine No. 6 
Refining Plant 


By Ellsworth H. Shriver * 


HE Raleigh Coal and Coke Company, 
T with its mines at Raleigh, W. Va., 

has the distinction of being the pio- 
neer producer of the famous Beckley 
seam smokeless coal. The first commer- 
cial mine operating in the Beckley seam 
was opened at Raleigh in 1898, and was 
called Raleigh No. 1 mine. This mine 
is still producing a small tonnage. The 
above company also enjoys the distinc- 
tion of being probably the first operating 
company in West Virginia to market a 
coal protected by a registered trade 
mark. The idea of registering Raleigh 
coal was first conceived by A. A. Liggett, 
vice president and treasurer of the 
Raleigh Coal and Coke Company, and 
president of its sales company, Knight 
Products, Inc., almost 30 years ago. 

During the long life of these proper- 
ties, every effort has been made to mar- 
ket a quality product, and no expense 
has been spared in installing equipment 
necessary to keep “Black Knight” coal 
constantly in the foreground. 

Since the close of the great war, mar- 
keting conditions in the bituminous coal 
industry have undergone many changes. 


* Superintendent, Raleigh Coal and Coke Co. 
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As new burning equipment has appeared 
on the scene, new operating equipment 
has been found necessary to provide the 
kind and quality of coal demanded. Ac- 
curate sizing and elimination of all im- 
purities in the smaller sizes, as well as 
in the larger, has become two of the chief 
problems confronting the operating exec- 
utive of today. 


During the life of these mines, the 
greater part of the product was shipped 
as domestic run of mine and the result- 
ant slack. Careful supervision at the 
loading face and hand picking at the 
tipple was relied upon to keep the coal 
in the foreground as a quality coal. 

As the change in market requirements 
and the demand for smaller sizes in- 
creased and also with the increased diffi- 
culty in obtaining clean coal from the 
face due to the greater proportion of 
pillar mining, the management of the 
company became convinced that mechani- 
cal cleaning would be necessary. 


After considerable investigation, a 
washing plant, with the attendant 
screens, conveyors, etc., was purchased 
from The Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, late in 1935. It 
was erected by Raleigh Coal and Coke 
Company labor. The washing unit pur- 
chased was a three-compartment, Baume 
type jig with automatic control of the 
refuse elimination. Due to the extremely 
cold weather of last winter, the plant 
was not completed and placed in opera- 
tion until May 18 of this year. 


The flow sheet of the plant is ex- 
tremely simple, as may be seen by a 
study of Plate 1. The existing tipple 
was a well-designed steel structure, and 
lent itself to the additional equipment 
with but very little alteration. 


The results attained in the accurate 
sizing and the cleanliness of the mar- 
keted product have been highly satis- 
factory. 


Ahbove—Discharge of 
Vibrating Screens 
and Feeder to Jig. 


Left—De-watering 
and Sizing Screen. 
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The plant produces six grades of coal, 
as follows: 


Lump 
Egg 
Nut 
Slack 


The plant is arranged to mix any and 
all grades in any proportion desired. 

A very considerable reduction in ash 
has been effected in the stove, nut, and 
pea coals, the sizes washed. A consid- 
erable reduction in ash on a run of mine 
basis has been effected, from 5.80 percent 
ash to 4.17 percent ash, or a reduction of 
1.63 percent. 


With the high temperatures of the 
modern forced draft burning equipment, 
the fusing temperature of the ash has 
become one of the important factors in 
the combustion of coal. 

The Raleigh washing plant has been 
instrumental in raising the fusion point 
of the ash in the sizes washed more 
than 100° to an average of about 2,900°. 

The b.t.u. value of all the washed sizes 
has been increased more than 300 to an 
average of better than 15,000. 

The sulphur content of all the washed 
sizes has been decreased to about 0.75 
percent. 

The user of coal who purchases his 
product on a sound engineering basis, 
demands coal of low ash with a high 
fusing point, low sulphur, and a high 
b.t.u. value. In addition to those quali- 
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Right—Two Compartment 
Nut and Pea Conveyor. 


Left—View of Jig 
Showing Air 
Mechanism. 


ties, he also demands a coal on which 
he can depend to be consistent and regu- 
lar in these desirable qualities. 

One of the most satisfactory char- 
acteristics of the plant installed at 
Raleigh has been the consistency and 
regularity of the washed coal product. 
Since the washer has been in operation, 
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there has not been a complaint as to the 
quality of the washed coal. 

In line with the policy of the company 
to market only the highest grade prod- 
uct, the necessary equipment was in- 
stalled in this plant to dust-treat any 
and all sizes of coal with the use of hot 
oil under pressure. 
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Of Things... 


Maybe there’s a healthy sign about absence of recommenda- 
tions in Secretary Ickes’ annual report for building any new 
Government buildings. . . . Still when one stops to remember 
that during the past year the Administration signed 197 
leases for rented space in 123 different buildings for 2,766,000 
square feet of office space at an annual rental of $2,640,000 
it seems that a new building or two might be good business 
for Uncle Sam. . . . That rental total doesn’t include an 
additional $1,150,000 for improvement and repairs of Federal 
buildings and rental of a warehouse in Baltimore for the 
Social Security indexing quarters. . . . The recently completed 
huge Interior building with its 700,000 square feet of office 
space will be only a drop in the bucket in solving the space 
problem of the fast spreading Federal bureaucracy. . . . 


If a man can’t remember his motor car license number 
we'd like to know how he’ll be expected to remember the 
number of his Social Security account. . 


An enterprising jeweler has suggested to the 
Government that it give a badge to every per- 
son paying his taxes. . . . Okeh . . . but what's 
the badge going to be pinned on after he gets 
through paying his taxes? . . . 


In the good old days everybody thought that the Depart- 
ment of Agriculture had its hands full looking after the 
growth of peas, corn, wheat, barley, oats and beans. . . . Now 
we learn that it is interested in the 
growth of cities, slums, wild animals and 
some 400 other things. . .. 


You've got to hand it to Uncle 
Sam. . . . The man who rules on 
whether or not our young diplo- 
mats may marry a snappy Latin or 
a buxom German is a 76-year-old 
bachelor. .. . 
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The only thing, we can figure in this 
new order barring foreign brides for our 
diplomatic employes is that they’ve got 
to see America first... . 


Over there a man makes $1 a day, 
raises a family of six children and re- 


tires at 60 with enough saved to live comfortably. . . . Over 
here he makes $6 a day, drives a car to work, and when he 
finds he hasn’t saved any money tells his wife the boss is a 
robber and isn’t paying him enough. . . . 


With “lay-down" strikes and "sit down" strikes 
all the vogue some enterprising fellow is going to 
figure that now is the time to make a "sleeping- 
on-the-job” strike popular. . . . 


A few months ago we heard about a new machine that 
could do everything but think. . . . Now an inventor comes 
forward with one he insists can even think. . . . Well, no 
matter how many are sold, it’s one machine that won’t throw 
many people out of work. . . . 


Now that Vice President Garner is an honorary 
doctor of laws maybe he is going to take a hand 
in doctoring some of those laws that need it so 


badly... . 


You've got to take your hat off to Henry Morgenthau. . . . 
He’s put the Government into the hot dog business. . 
While an annex to the Bureau of Engraving is being built 
during the next year he rented a 20-foot section of sidewalk 
to a hamburger merchant. . . . The Gov- 
ernment will collect $10 a day—$3,560 
a year rent... . All we need is a couple 
thousand Morgenthaus in the Govern- 
ment and the budget would be balanced 
in no time. ... 


Ship's reporters asked J. P. 
Morgan the other day when he 
returned from England what he 
thought about the European situa- 
tion. . . . “I don't think," he 
snapped. . . . What a prospect for 
one of the Federal agencies in 
Washington! . . . 


One thing is sure. . . . Those Ameri- 
cans who refuse to leave Madrid certainly 
don’t care about their social security 
pensions. .. . 


JANUARY, 1937 49 


| 
| 
| 
; 
j 
4 
| 


Above—Milling Plant of the Nevada-Massa- 
chusetts Company at Mill City, Nev. Capacity 


of Mill, 250 Tons per Day. 


Right—Tungsten Prospect Near Sodaville, in 
Southwestern Nevada, Showing About 10 Feet 


in Width of Ore. 


Lower Right—Silver Dyke Tungsten Mine Near 


Mina, Nev. 


By CHAS. H. SEGERSTROM* 


N the United States the great mass 
of tungsten ores come from the 

Western States. Some ore has been 
found in the Eastern States, however, 
there is a serious question if any of 
these deposits are of economic import- 
ance. 

Tungsten ores are found in all the 
Western States with the exception of 
Wyoming. Those of economic import- 
ance are found in Alaska, Arizona, Cali- 
fornia, Colorado, Idaho, Missouri, Mon- 
tana, Nevada, New Mexico, Oregon, 
South Dakota, Utah and Washington, 
while the local deposits as reported in 
the Eastern States are in Connecticut, 
Pennsylvania, Texas and North Caro- 
lina. 

Tungsten does not occur in its ele- 
mentai form in nature. Its compounds 
are among the rare minerals, and ac- 
cording to H. S. Washington, the aver- 
age proportion to tungsten in the earth’s 
crust is less than the estimated amount 
of silver in the same crust. H. A. Ro- 
land has classed tungsten with the ele- 
ments, whose presence in the sun is 
doubtful. 

Associated Rock.— Tungsten deposits 
are almost invariably in or associated 
with granitoid rocks, that is, rocks re- 
sembling granite in texture. The only 

* President, Nevada-Massachusetts Co. Presented 
to Metal Mining Convention, Western Division, 


American Mining Congress, September 28, 1936, 
at Denver, Colo. 
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known exemptions being their rare oc- 
currence with quartz porphyries, just 
as tin is found in a few places with 
rhyolites. 

Tungsten minerals are known only in 
connection with the lighter colored ig- 
neous rocks that contain considerable 
free quartz. In some places tungsten 
is found in veins cutting sedimentary 
rock, where the connection with igneous 
rocks may not be readily apparent. De- 
posits of tungsten, like those of tin, are 
connected with the upper and outer part 
of intrusive masses of granitoid rocks, 
so that if a considerable thickness of 
the rocks has been eroded, the deposit 
may have been removed, and this may 
account for the absence of tungsten in 
the neighborhood of some of the great 
granite masses. On the other hand, 
the rocks of the earth vary considerably 
in composition from place to place, so 
that the different kinds of ore deposits 
are unequally distributed. 


Forms of Deposits. —Tungsten de- 
posits may be grouped into five classes: 


First.—Veins. 

Second.—Pegmatites. 

Third.—Replacements. 

Fourth.—Contact—Metamorphic De- 
posits. 

Fifth.—Placers. 


Veins.—Veins are relatively thin tabu- 
lar bodies that fill cracks in rocks and 
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The American 


TUNGSTEN 


Industry 


Most of 


are deposited from solutions. 
them are different from the rocks that 
form their walls, such as the familiar 
quartz and calcite veins. 

All of the tungsten minerals have 
been found in veins, and most tungsten 


deposits are of this sort. The gangue 
is commonly quartz, which in many 
places carries some muscovite, especially 
along the walls. Many scheelite-bearing 
veins contain a greater or less quantity 
of calcite, iron, magnesium,. manganese 
and fluorite. Nearly all tungsten-bear- 
ing veins carry pyrite, and in many it 
occurs in large quantities. 

Some scheelite veins have been very 
rich. Hand-picked ore has been shipped 
from several mines in California, Colo- 
rado and Nevada. Some of this ore has 
averaged from 35 percent to 60 percent 
W0:. However, such rich wolframite 
veins are unknown, although they may 
contain rich pockets. In the wolframite 
mines the tenor of the ore is usually 
from 1 percent to 1% percent Ws. 
This is particularly true of the veins in 
China. 

All tungsten veins are probably closely 
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related to replacement deposits, as cer- 
tain tungsten-bearing deposits have the 
characteristics of both veins and pegma- 
tites. The scheelite vein that occurs 
near Oreana, Nevada, like pegmatites, 
carries beryl, feldspar and mica. 

Pegmatites.— Pegmatites accompany 
many quartz-bearing granite rocks, and 
are free from silica. They are quartz 
rocks having the form of lenses, veins, 
dikes or pipes. They are usually very 
irregular in texture and the mass of 
certain minerals may be very large. 
They have usually undergone changes 
through successive replacement of their 
minerals by the hot solutions accom- 
panying or immediately succeeding the 
intrusion of igneous rocks and many 
pegmatites carry rare minerals, among 
which may be tungsten, that has been 
brought in by these solutions. 


Pegmatite deposits are therefore a 
variety of replacement deposits. If 
tungsten minerals are present, they are 
invariably very late, and were deposited 
as the solutions were cooling down. 
Wolframite has been found in small 
quantities in pegmatite deposits south- 
east of Hill City, S. Dak., and North 
Croton, N. H. As would be expected, 
from the fact that pegmatites are formed 
largely from solutions, they grade into 
bodies which have the characteristics of 
both pegmatites and veins, as already 
mentioned. 

Replacements.—When veins are formed 
in easily soluble rocks, the vein-making 
solutions, most of which are hot, com- 
monly dissolve part of the rock and de- 
posit in its place minerals, some of the 
elements of which may be entirely new, 
but the new elements generally combine 
with part of the elements in the origi- 
nal rock to form new minerals. Thus, 
in the replacements of carbonate rocks, 
tungsten is almost invariably combined 
with calcium, forming scheelite, how- 
ever, the wolframite deposits near Lead, 
S. Dak., are prominent exceptions. 

The change in composition and crys- 
tallization may be so complete and ex- 
tensive as to obliterate all traces of the 
original opening through which the solu- 
tions traveled. Such bodies of altered 
rocks may carry tungsten and other 
valuable elements, and are naturally 
called replacement deposits. 

Certain rocks are much more easily 
dissolved than others in the solution 
from which tungsten and other minerals 
are deposited. Rocks that are largely or 
wholly made up of carbonates, such as 
limestone, dolomite and iron carbonate, 
are particularly soluble. Other rocks 
are also more or less readily soluble in 
certain types of solutions. It may be 
generally considered, however, that an 
extensively replaced sedimentary rock 
was probably a rock containing a large 
percentage of carbonates. The wolfram- 
ite deposits formerly worked by the 
Homestake Mining Company and the 
Wasp No. 2 Mining Company at Lead, 
S. Dak., were replacements of a dolomite 
bed, and some of the rich ore still re- 
tained the Cambrian shells which were 
enclosed in the dolomite. 

Replacement deposits in limestone dif- 


fer from contact-metamorphic deposits, 
having a very much simpler assembly of 
minerals, mostly recrystallized calcite, 
quartz, pyrite, and the tungsten mineral. 
Pegmatites.—_Pegmatite pipes — 
crooked, irregularly cylindrical bodies of 
pegmatite in granite rocks—are another 
form of replacement deposits. Pipes 
carrying scheelite in the Deep Creek 
Mountains of Utah, were mined during 
1916, 1917 and 1918 in a small way. 


Contact-Metamorphic Deposits.—When 
the granite or other closely related rock 
is forced into other rocks it is accom- 
panied by hot water that is squeezed out 
of the mass, and the water is loaded 
with mineral matter in solution. It al- 
ways carries quartz, and may carry 
sulphur, iron, aluminum, copper, bis- 
muth, potash, sodium, phosphorus, fluor- 
ine, boron, tungsten and other elements. 

The solution always attacks the coun- 
try rock and will attack limestone or 
dolomites with special vigor. Part of 
the rock is dissolved and carried away; 
part is re-crystallized, and a third part, 
especially if the country rock is impure, 
will form new minerals by combining 
with the elements carried in the invading 
solution. Thus if the solution happened 


Surface Tungsten Deposit Near Ely, in 
Eastern Nevada. 


to carry tungsten, it combines with the 
calcium of the rock and oxygen to form 
scheelite, which, as already has been 
said, is almost invariably the tungsten 
mineral found in deposits in a limestone 
or dolomite country rock. 

Because the alteration is commonly 
found at the contact with the intrusive, 
rocks so altered are called contact-meta- 
morphic rocks, and the volumes so al- 
tered are known as zones, because they 
usually form more or less irregular 
bands around the intrusive mass. 


Not only are limestone and dolomite 
metamorphosed by the heated waters 
issuing from or with the intrusive mass, 
but the intrusive itself may be altered, 
though in less degree, by the introduc- 
tion of other compounds, including lime 
taken by the water from the surrounding 
rocks. Intrusive rocks so altered are 
said to be automorphosed. 

Such deposits are, of course, only an 
extreme variety of the replacement de- 
posits, and the replacing aggregate is 
known as contact-metamorphic deposits. 

These deposits are ordinarily com- 
posed of quartz, garnet, calcite, tremo- 
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lite, hornblende, epidote and other non- 
metallic minerals, with which may be 
pyrite, magnetite, molybdenite, chalcopy- 
rite and rarely bismuth. Scheelite is in- 
variably the tungsten mineral found in 
such deposits. It is distributed through 
the rock and may occur in grains, rang- 
ing from 1-250th of an inch to several 
inches in diameter, but the grains are 
generally less than one-quarter of an 
inch in diameter. Very large bodies of 
ore carrying about 1 per cent tungsten 
trioxide WO, and some ore, as heretofore 
stated, carrying as much as 40 to 50 per 
cent have been found. 

Placers.—Tungsten minerals are re- 
sistant to solutions and oxidization by 
natural agencies so that as the country 
rock and veins are worn down by weath- 
ering, the tungsten minerals accumulate 
in debris, as does gold. Tungsten min- 
erals, however, are very friable, and 
rapidly grow finer as they move down 
the valley slopes toward the stream beds. 
When they are thus finely divided the 
surface area exposed to attack is greatly 
increased, so that the minerals are more 
readily weathered and the more soluble 
and friable. Hydrous oxide WO, H,O 
forms and is washed away. For this 
reason tungsten minerals are rarely 
found in the stream beds themselves and 
are unknown in streams of any consid- 
erable size, unless enclosed in quartz. 
There are considerable deposits of tung- 
sten in placers near Atolia, Calif., also 
in certain portions of Arizona. 


DISTRIBUTION OF TUNGSTEN DEPOSITS IN 
THE WESTERN PORTION OF THE 
UNITED STATES 


THE Rocky MOUNTAIN REGION 


Colorado.— The principal group of 
tungsten deposits in the Rocky Mountain 
area lies around Nederland, and between 
Nederland and Boulder, in Boulder 
County, Colo. Before 1918 this was 
one of the richest fields known. Tung- 
sten mineral is ferberite (FE WO,) 
which occurs in veins, most of which 
have proved to be small, with rich shoots 
of ore. A great deal of prospecting has 
been done both in and around the field. 
The veins are largely made up of a 
very fine grained quartz called “horn 
rock” through which the ferberite is 
distributed. Much of the mineral is in 
very small grains, some of which are 
less than .002 inch in diameter. Con- 
centration is therefore difficult and con- 
centrates may carry less than 50 per 
cent WO,, although most of the concen- 
trates carry 65 per cent WO,. In some 
of the ores a considerable amount of 
phosphorus is present. Production is 
now going on in this field. The Wolf 
Tongue Mining Company is the leading 
operator. 

Wolframite has been found in the 
molybdenite at Climax, a few miles 
northeast of Leadville. Scheelite was 
found in the silver deposits at Leadville, 
and some in a highly altered limestone 
near Salida. Hubnerite was found north 
of Silverton, San Juan County, and in 
several veins from which a small pro- 
duction was made in 1918. Hubnerite 
was also produced from a vein at Ophir. 
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Plant of Boriana Mining Company at 
Yucca, Ariz. 


South Dakota.—There were two main 
deposits in South Dakota, one adjoining 
the Homestake Mine and the other 2% 
miles south of Lead, at the Wasp No. 2 
Gold Mine. Wolframite was brought up 
by hot water and replaced a compara- 
tively flat-lying dolomite in both places, 
and the ore also carried some gold. These 
deposits yielded about 2,000 tons of 
tungsten concentrates, and according to 
last reports are now probably exhausted. 

Hubnerite was also found in a small 
quantity in Two-Bit Gulch, about two 
miles southeast of Deadwood, and occurs 
in tin oxide near Hill City, 55 miles 
south of Deadwood. According to the 
latest information, no considerable min- 
ing of tungsten is going on in South 
Dakota. 

New Mexico—In New Mexico, wolf- 
ramite was mined northeast of Eliza- 
bethtown, on Willow Creek, in Taos 
County, and some near Gage, Luna 
County. Hubnerite was also mined near 
Whiteoaks. 

Idaho.— The Idaho hubnerite was 
mined at Patterson, Lemhi County, from 
a quartz vein. It is said that this vein 
carries ore about .5 WO,. Scheelite was 
also found in gold veins near Warren. 
A considerable quantity was also mined 
in quartz veins on Tungsten Mountain, 
five miles from Copeland. In 1916 scheel- 
ite was mined at Murray, where it 
occurred with lead and gold in the Gol- 
den Chest Mine; also in the Winnie May 
Mine and the Mother Lode Mine on 
Pritchard Creek, and in Pony Gulch. 
Ferberite has been mined on Corral 
Creek, Soldier Mountain, Blaine County, 
and wolframite was also found on Gran- 
ite Mountain, near Martin, Butte County. 

Montana.—In Montana hubnerite was 
found in the Birdie Mine, northeast of 
Butte, and in several of the copper veins 
at Butte; also at Pony and near Ana- 
conda, 

A considerable amount of scheelite has 
been mined at Jardine from quartz veins 
and quite a number of shipments have 
been made from this property. It has 
been a by-product of the gold and 
arsenic production. Late reports show 
the property in active production. A 
little scheelite was produced at Libby, 
also from the Midas Mine, about 36 
miles southeast of Libby. 

Washington.—On the western slope of 
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the Rocky Mountains, wolframite in con- 
siderable amounts has been found in 
veins, and in greisen, on Grouse Moun- 
tain, near Deer Park; also at Deer Trail 
(nine miles southeast of Fruitland), and 
a considerable production has been made 
from all these deposits. The property 
operated by the Tungsten Producers, 
Inc., has recently been sold to the 
General Electric Company, who are 
working it as a source of supply of 
tungsten for lamp filaments. This is 
due to the fact that the ore is remarka- 
bly free from molybdenum. It is ex- 
pected that within the next few years 
considerable activity in this district will 
take place. 

A little scheelite has been found at 
Lead Point, a few miles southeast of 
Northport, in Yakima County, and at 
Goose Prairie. 


THE GREAT BASIN REGION 


Between the Rocky Mountains and the 
Sierra Nevadas lies the Great Basin. It 
contains the greatest number of tung- 
sten deposits in the entire country. In 
this region limestone is widely spread, 
and there are a great number of intru- 
sions of related granite rocks, such as 
quartz monzonite, granodiorite and 
others, and the entire region is deeply 
and widely underlain by a batholith, 
from which the intrusions are protuber- 
ant and are younger than the limestones. 
As a result of these intrusions, there 
has been formed a large number of 
contact-metamorphic deposits, veins and 
pipes carrying scheelite; a few veins 
carrying hubnerite and other veins car- 
rying wolframite. 

Utah.—In Utah, contact-metamorphic 
deposits are found in Box Elder County, 
about 15 miles northeast of Lucin, and 
these produced some concentrates during 
1917 and 1918. Near Gold Hill, in the 
Deep Creek Mountains, quartz monzonite 
has yielded some scheelite. Near Trout 
Creek several scheelite-bearing veins of 
small size were found. Also, wolframite 
was found in the mountains near Beaver. 

Nevada.—In the Snake Range, Ne- 
vada, just west of the Utah line, numer- 
ous tungsten deposits have been discov- 
ered. At Osceola, there are many 
tungsten replacement deposits of lime- 
stone. On the west side of Wheeler 
Creek, hubnerite and quartz veins, with 
some scheelite, have been mined. South- 
ward, on the east side of the range, 
scheelite was found in quartz veins at 
four or five places along Snake Creek, 
also at a point five miles south of Snake 
Creek, and in a score of places along 
Lexington Canyon, which is located 16 
miles southwest of Garrison, Utah. Here, 
part of the deposits are replacements of 
limestone; some of them are calcite 
veins and others lie in narrow quartz 
veins bordered by mica. Most of these 
deposits produced tungsten during 1916- 
1917 and 1918 when _ concentrates 
brought $25 to $100 per unit. 

On the west side of the range, near 
the entrance to Sacramento Pass, seven 
miles north of Osceola, scheelite was 
found with gold in the replaced lime- 
stone. In a replacement deposit on Pea 
Ridge, two miles south of Osceola, on 
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Willard Creek, considerable tungsten was 
produced. Scheelite was produced at 
Shoshone in a quartz calcite vein cutting 
the limestone. 

A considerable number of hubnerite 
veins were found on Wheeler Peak and 
produced several hundred tons of con- 
centrates during 1916-1917 and 1918, 
while south of the Snake Range a little 
wolframite has been found, near Panaca. 

Connecting the Snake Range and the 
Shell Range, about 30 to 40 miles north 
of Osceola, is a range of the Red Hills. 
In these hills 15 or 20 quartz veins have 
been found that carry hubnerite, and 
some ore was produced during 1917-1918. 
This locality was known as Tungstonia. 
On the west and northwest of the settle- 
ment of Cherry Creek, about 50 miles 
northwest of Tungstonia, are several 
small scheelite veins in limestone, and 
some hubnerite veins that cut the 
granite. 

In my opinion, this entire district gives 
no great promise of any tungsten pro- 
duction at present prices, although a 
good tonnage could be profitably pro- 
duced, providing tungsten sold for $20 
to $25 per unit. 

Farther north no tungsten is known 
until one gets about half way across the 
state of Nevada to the Hot Springs 
Range, about 20 miles north of Golconda. 
Here, contact-metamorphic deposits car- 
rying about 1 per cent WO, have been 
found; also scheelite veins in Paradise 
Valley, about 45 miles north of Winne- 
mucca. Southward from Winnemucca 
there are many contact-metamorphic de- 
posits, one of the best known being that 
of the Nevada-Massachusetts Company, 
Mill City, in the Eugene Mountains. 

This deposit has been unique as to 
depth and continuity, and probably more 
remarkable from the fact that thin lime- 
stone beds, three to six feet thick, have 
been turned vertical by granite intru- 
sions, and in spite of this disturbance, 
they are so continuous that they have 
been followed to a depth of over 1,000 
a and for a length of more than 3,000 
eet. 

The ore averages about 1 per cent 
WO,, although there have been places 
which have averaged up to as much as 
10 per cent WO.,. 

At Nightingale is a very interesting 
deposit of tungsten in the same forma- 
tion as Mill City. This property is 
owned by J. G. Clark and associates, of 
Boulder, Colo. There is a well-estab- 
lished camp with a mill having a capac- 
ity of 150 tons per day. The property 
is favorably located and it should have 
a considerable production. 

An unusual scheelite deposit has re- 
cently been discovered near Oreana. The 
ore is very high grade. Two cars of 
45 per cent WO, ore were hand sorted 
and shipped. A great deal of ore is on 
hand, ready to be milled, that averages 
8 per cent WO,. The scheelite is asso- 
ciated with beryl, quartz, feldspar and 
mica, and approaches pegmatite in com- 
position. The veins can be traced for a 
distance of over 5,000 feet, and this 
district may prove to be an important 
one. The property is operated by the 
Rare Metals Corporation of New York. 
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Wolfram was found at Round Moun- 
tain, also hubnerite, near Ellsworth. 
Scheelite prospects have been worked in 
a score of places in this district. Near 
Gardnerville, a prospect is being devel- 
oped, and at Rand, near Cottonwood, and 
also at Rawhide, deposits of considerable 
size have been found. 

In the Sodaville-Mina district and in 
southern Nevada, there are scores of 
prospects, all of which give some prom- 
ise of future production. These prospects 
and mines are almost too numerous to 
mention in this paper; however, this dis- 
trict may prove to be one of importance 
in the matter of future production. It 
extends into California, near Bishop. 

California.—The two principal tung- 
sten districts in California are those 
near Bishop and Atolia. At Bishop the 
deposits are contact-metamorphic, and 
have been of commercial importance and 
contain large reserves of ore. One of 
them is reported as now being reopened 
by the Union Carbide Company of New 
York, and active developments appear to 
be under way. 


At Atolia, the property owned by the 
Atolia Mining Company has been one 
of the best producers in the world, al- 
though its production is now exceeded 
by the scheelite-producing mines at Mill 
City, Nevada. The ore bodies reached a 
depth of 1,400 feet, and undoubtedly 
extend considerably deeper. The produc- 
tion from these properties came at a 
time when tungsten was sold at its 
highest point, and a great deal of con- 
centrates were sold at around $100 per 
unit. Vigorous development and opera- 
tions still continue on this property. 

Just west of these properties, placer 
mining is being exploited by the Atolia- 
Rand Mining Company to produce schee- 
lite from the placers. Water has been 
pumped from the wells at Cuttleback 
Lake and a large tonnage of placer is 
handled daily. It is estimated that 20,- 
000,000 yards are available for treatment 
and that there is recovered about one 
pound of tungsten per cubic yard. 

There are also deposits near Victor- 
ville; ore was found near Nipton and in 
the Rand Mountains, also near Kern- 
ville, Posey, and Glenville, in Kern 
County, and in Upper Kings River Can- 
yon, in Fresno County. Considerable 
scheelite was also found in the gold veins 
in the Union Hill Mine, near Grass Val- 
ley, in Nevada County, as well as in the 
Dipper Claim in the Alleghany district. 

Arizona.—In Arizona, the Boriana 
Mining Company, near Yucca, has been 
the principal producer and active devel- 
opment and shipments are under way. 
The property is well equipped and the 
concentrates contain both scheelite and 
wolframite, and it is one of the most 
important in domestic production. 

Wolframite also was found at Cave 
Creek, 30 miles northwest of Phoenix, 
near the Hot Springs, and in Bradshaw 
Mountains, west of Tucson. Hubnerite 
also has been mined near Dragoon Moun- 
tains. 

An important producer is located near 
Las Guigas Mountains. This property 
is equipped and has produced consid- 


erable ore, and while the ore has a high 
manganese content, it contains no trace 
of molybdenum. It therefore has been 
purchased by the General Electric Com- 
pany for the purpose of making lamp 
filaments, and will probably be devel- 
oped to its fullest extent. 

Scheelite was also mined in several 
other places at Oracle, near Prescott. 

Oregon.—Scheelite has been reported 
from the Cliff Mine, near Sumpter, and 
near Joseph, Oreg., there is a contact- 
metamorphic deposit. No ore of commer- 
cial value has been shipped; however, 
there are several locations which give 
exceptional promise. 

Alaska.—A few small deposits have 
been found in Alaska, and considerable 
scheelite in placer was found at Nome, 
near Deadwood Creek, and near Circle. 
Although a few tons of concentrates 
were produced in 1917-1918, no deposits 
of consequence were found. This may 
be due to the fact that the country is 
rather hard to prospect. 

I hope this long review has not wor- 
ried you. My reason for describing 
properties in some detail is that I wanted 
to emphasize the importance of the 


Tungsten Prospect Near Oreana, Nev., 
Showing Ore Piled at Entrance to 
Tunnel. 


Tungsten Industry in America, and that 
we have reserves in the western states 
that can be developed. These areas 
contain deposits of commercial value. 

Properties of Tungsten and Its Uses. 
—I have been asked to review some of 
the properties of tungsten, those which 
make it so useful, and note in passing 
that some of these properties are out of 
all proportion to the quantity consumed 
and to its cost. 

Tungsten is a metallic element, like 
iron, gold, lead, copper, and other well- 
known metals. Chemically, its relation- 
ship is close to chromium, molybdenum, 
and uranium. Only three metals have a 
specific gravity as high, namely, plati- 
num, iridium, and osmium. The melting 
point of tungsten is 5,913° F., and is 
higher than that of any other metal, 
except rhenium, and is so high that the 
metal has been melted only a few times, 
and then only in an experimental way. 

When drawn into wire, tungsten is 
said to have a tensile strength of 600,000 
pounds to the square inch, while that of 
the best steel is about 400,000 pounds 
to the square inch. No other metal pro- 
duced in such small quantities has the 
industrial importance or has such an 
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New Milling Plant of Rare Metals Corp. 
at Toulon, Nev. 


influence on the comfort of the people 
at large as tungsten. 

In 1928 it was estimated that to have 
produced the artificial light used in the 
United States during the preceding year 
with the old carbon filament lamp, which 
lamps the new tungsten filament lamps 
have superseded, would have necessitated 
an additional expenditure of $2,000,000,- 
000. In that year nearly 500,000,000 
lamps of all types were sold. In 1934, 
about 700,000,000 lamps of all types were 
sold in this country, so that presumably 
the saving in 1934 was increased to more 
than $2,500,000,000. Yet, for all these 
uses in lamps, not more than 100 tons 
of concentrates were used per year. 

Most of our tungsten, however, is used 
in tool steel and high-speed steel indus- 
try, and here, although not so readily 
noticed, the savings in time, labor, ma- 
chinery and investment of funds, has 
been nearly as great. 

For example: One man with one lathe 
using high-speed tungsten steel tools 
can do as much work as five men with 
five lathes using the old carbon steel 
tools. 

A manufacturer making a medium- 
priced car recently said that if he had 
to use the old carbon steel tools, he would 
have to increase the cost of each car 
more than $200. Thus in building 4,000,- 
000 cars annually in this country, if the 
saving were only half as much, it would 
mean an annual saving of over $400,000,- 
000, in addition also, the extra cost for 
machinery and housing, which amount 
is uncertain, however, probably the sav- 
ing would be as much greater. 

In the petroleum and gas industry, 
through the use of bits, made up with 
hard tungsten carbide alloys, they are 
drilling farther and making great sav- 
ings, as these bits last from two to ten 
times as long as those which were not 
treated. An excellent authority states: 
“Today no oil operator who considers 
efficiency and economy will permit the 
drilling of wells without the use of 
hard-surfacing metals, especially where 
deep holes are required.” 

Probably the total saved by the use of 
tungsten in this country is not less than 
$3,000,000,000 to $4,000,000,000 annually. 
In addition to this, the use of tungsten 
permits the manufacture of innumerable 
conveniences, comforts, and luxuries, in- 
cluding radio tubes, electrical contacts, 
aeroplanes, and automobile valves, phon- 

(Concluded on page 63) 
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Climax, Colo. 


By WILLIAM J. COULTER* 


OLYBDENITE is molybdenum sul- 
phide, and it is in this form that 
molybdenum principally occurs in 

nature. It is not a rare mineral, as 
many believe, but on the contrary it is 
widely distributed over the earth’s sur- 
face and is commonly associated with 
eruptive rocks, particularly pegmatites. 
Concentration of molybdenite in commer- 
cial quantities is a different matter, how- 
ever, and there are only a few known 
producing deposits. 

Colorado has the largest known de- 
posit of molybdenite in the world at 
Climax, and from this deposit the molyb- 
denum market receives approximately 75 
per cent of its supply. Other producers 
of molybdenum, in their order of im- 
portance, include Green Cananea in Mex- 
ico, Copper Creek in Arizona, Questa in 
New Mexico, Knaben in Norway, and a 
small property in Morocco. These few 
deposits account for over 98 per cent of 
the present world production. A small 
quantity of molybdenite comes into the 
market as custom ore from a few scat- 
tered high-grade pockety deposits, but 
this is neither an important nor a de- 
pendable source. From one consistent 
producer in Arizona a small amount of 
molybdenum is being recovered from 
wulfenite, lead molybdate. Molybdenite 
occurs in small quantities in the ore body 
of the Utah Copper Company, in Bing- 
ham Canyon, and it is understood that 


* General manager, Climax Molybdenum Corp. 
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A Portion of Residential District. 


experimental work is now being done 
that may lead to a partial saving of a 
portion of it as a bi-product, which opens 
the possibility of another important pro- 
ducer of molybdenum. 

Ore reserves in excess of 100,000,000 
tons, averaging .8 per cent molybdenite, 
have been developed at Climax by dia- 
mond drilling and development work. 
The known mineralization area has not 
been fully explored, and indications from 
a diamond drilling program now under 
way are that the above ore reserves will 
be substantially increased. 


The ore body occurs around the border 
of a highly-altered and silicified granite 
core, in pre-Cambrian rocks, and in the 
upper horizon forms a continuous ring 
or band that varies from 250 feet to 500 
feet in width. Recent diamond drilling 
and development work has shown maxi- 
mum depth to the west, and in this 
section of the deposit the strong down- 
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ward extension of the ore body has 
already been proven to a depth of 2,000 
feet below the outcrop. 


The ore body is intensely fractured, 
especially in the outer portion of the 
zone, and mineralization occurs princi- 
pally in these fractures, but toward the 
core, where silicification has been more 
complete, the molybdenite is finely dis- 
seminated in a silica matrix. Minerali- 
zation fades out gradually on both the 
foot wall and hanging wall, and com- 
mercial mining limits are determined on 
assay values. Within the mining area 
above the Phillipson level, values are 
surprisingly uniformly distributed, and 
there are but few inclusions of waste 
or dykes to contend with. 


Sericite seams along fracture planes 
are common, and as a result the ground 
within the ore body is characteristically 
weak and will not stand without support 
when opened up to any extent. This 
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fact, together with uniformity of min- 
eralization, absence of barren inclusions, 
and width of ore body, offers exceptional 
opportunities for cheap, large-scale min- 
ing, and full advantage has been taken 
of these factors in selecting the mining 
system. 

The mine is opened up by three adits, 
but work at the present is confined prin- 
cipally to the Phillipson level. The aver- 
age vertical height of ore over this level 
is approximately 400 feet, and ore re- 
serves in the block are estimated at 
60,000,000 tons of recoverable ore from 
above the level. A vertical exploration 
shaft 500 feet deep has been put down 
in ore from the Phillipson level in the 
western section of the ore body, and a 
small amount of diamond drilling and 
drifting has been done. The purpose of 
this work is to outline the ore zone on 
the lower level and to further explore 
the deposit in depth by diamond drilling. 
Production from this level is, therefore, 
a number of years in the future. 

Briefly, the mining method selected is 
an induced caving system, and while 
original and unique in many respects, it 
is in reality a combination of the systems 
employed by the Miami Copper and the 
Alaska Juneau. The ore is cut off on 
the hanging wall, foot wall and mining 
level, and powder pockets are blasted 
at regular intervals in the ore body 
above the mining level. As the ground 
is heavy, the cut-off work consists prin- 
cipally of drifts and raises, and the 
pillars between them are drilled for 
blasting in a final big shot. Coyote 
drifts are driven at vertical intervals of 
80 feet above the mining level, and 
powder pockets are placed from these 
drifts. After a given area has been 
prepared in the above manner, all sup- 
porting pillars and the 
powder pockets are 
blasted electrically with 
delayed caps. Controlled 
drawing of the ore then 
follows. The first big 
shot above the Phillipson 
level involved an area 
approximately 250 feet 
square. One hundred 
and ten thousand pounds 
of powder were used, and 
750,00 tons of ore were 
recovered. The idea in 
this shot was to under- 


cut an area of sufficient extent to per- 
mit caving to go through to the sur- 
face and avoid possible arching, but 15 
subsequent shots have been much 
smaller. 

Haulage drifts 12 feet wide and 9 
feet high are driven along the hanging 
wall and foot wall of the ore body, and 
these are connected with cross drifts at 
100-foot intervals. In the cross drifts, 
chutes located opposite each other are 
spaced 100 feet apart. Two branch 
raises from each chute go up to grizzlies 
laid out on 50-foot centers on the griz- 
zley level 60 feet vertically above, and a 
rock raise is driven up from each end 
of a grizzley to the mining level 45 feet 
higher. 

Ore coming to the chutes passes 
through grizzley bars spaced for a three- 
foot opening. The chutes are of very 
rugged construction; the width of the 
opening at the cap is six feet; they are 
steel lined, and the flow of ore through 
them is controlled by air lift finger gates. 
The ore is loaded into 10-ton Granby- 
type cars, and 25 of these cars make up 
a train. The average length of haul to 
the crusher bins is 6,000 feet, and each 
train is handled by a 19-ton trolley loco- 
motive. The locomotives and cars are 
equipped with Westinghouse air brakes. 

Two crushing units, with a capacity 
in excess of 15,000 tons per day, reduce 
the ore as it comes through the grizzlies 
to a minus 5-16-inch mill feed. In the 
No. 1 unit the ore is fed to a 48-inch x 
60-inch jaw crusher by a Ross feeder, 
and reduced to a maximum of 12 inches 
in diameter. Secondary crushing is done 
in a standing seveh-foot Symons cone 
crusher, where a reduction to a maxi- 
mum of 144 to 2-inch product is made. 
The discharge from the standard crusher 


Above—Ingersoll-Rand 
at Climax. 


Left—Main Haulage 
Phillipson Level. 
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Allis-Chalmers Packing Machine. 


is then screened, the oversize is in closed 
circuit with two seven-foot short head 
Symons cone crushers, and the under- 
size goes directly into the mill bins. The 
No. 2 crushing unit has double the ca- 
pacity of the No. 1 unit, and the flow 
sheet and equipment are the same. In 
the No. 1 unit it has been found that 
additional fine crushing capacity is re- 
quired to balance the other crushing 
units, so that in the No. 2 unit provision 
was made for five seven-foot short head 
crushers instead of four. 

The mill has a capacity in excess of 
10,000 tons per day. Both tonnage and 
recovery are a function of grind. For 
finer grinding and a 90 per cent recov- 
ery, the mill is rated at 10,000 tons per 
day, while on a coarser grind and an 80 
per cent recovery it has a rating of 
15,000 tons. The first method of operat- 
ing is the most economical, and the 
second method gives maximum produc- 
tion. The No. 1 section was built in 
1917 and is being run on the original 
flow sheet. Two-stage grinding is done 
in three 6 ft. x 6 ft. mills and two 6 ft. 
x 10 ft. mills with elevators and classi- 
fiers working between the primary and 
secondary units. The No. 2 section is 
made up of seven 9 ft. x 9 ft. ball mills 
and each mill is in closed circuit with a 
78-inch duplex high-weir type Akins 
classifier. The circulating load is main- 
tained at between five and six to one. 
The classifier overflow in each unit is 
treated in Climax mechanical flotation 
machines, where a rougher concentrate 
is made. The flotation feed runs be- 
tween 30 per cent and 35 per cent plus 
100 mesh, and the rougher concentrate 
averages around 35 per cent MoS,. This 
product from both mills is sent to a com- 
mon regrind unit, where it is ground to 
minus 200 mesh in an 8-foot x 20-foot 
pebble mill, working in closed circuit 
with a classifier. The overflow of the 
classifier is treated in two banks of 
mechanical flotation machines and is sub- 
jected to four stages of cleaning. A 
final concentrate averaging 90 per cent 
MoS, is made. The finished concentrate 
is then thickened, filtered, and dried to 
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Buchanan Jaw Crusher and Ross 
Feeder. 


3 per cent to 4 per cent moisture on 
Lowden dryers in a plant made up of 
three units outside of the mill building. 
The dried concentrate is stored in bins, 
from which it is drawn and packed in 
either barrels or sacks by an Allis- 
Chalmers flour packing machine. All 
foreign shipments are made from the 
plant in barrels, while domestic ship- 
ments are made in paper-lined jute 
sacks, 

Domestic shipment of concentrate is 
made to Langeloth, Pa., where the con- 
centrate is converted into calcium molyb- 
date and ferro-molybdenum, in which 
forms it is added to steel and iron as an 
alloy. Similar conversion plants are 
located at various places in Europe. 


Molybdenum is one of the industry’s 
most versatile alloys, and the addition of 
small amounts to steel and iron produce 
remarkable changes in their character- 
istics and physical properties. Molybde- 
num toughens, gives a higher tensile and 
transverse strength, greater impact and 
fatigue strength, increases wear resist- 


ance, and aids machinability. In iron, 
its application has been proven and 
adopted in cam shafts for automobile 
engines, clutch plates, gears, ball mill 
liners, pug mill knives, steam hammer 
frames, high temperature steam valves, 
bases and housing for pumps, and vari- 
ous heavy-duty machines, such as cold 
headers and steel mill rolls. In steel, 
molybdenum is found in the better qual- 
ity crank shafts, propeller rods, large 
forgings, machine tool parts, gears, 
shafts, arbors, and hundreds of similar 
parts. It is widely used in combination 
with other alloys, as nickel, manganese, 
and chromium, particularly in steel for 
a broad and varied number of products. 
Aside from an alloying element in iron 
and steel, molybdenum is used exten- 
sively in its metallic form in the electrical 
field, and includes such applications as 
make-and-break contacts, lead-in wires 
for lamps, and radio tubes, radio tube 
grids, and plates and targets for X-ray 
tubes. It is used as a catalyst and as a 
mordant, and in chemistry forms the 
basis for a number of compounds used 
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in pigment, dye, ceramic, rubber and 
leather production. The amount of 
molybdenum used in the above applica- 
tions is expanding rapidly in both for- 
eign and domestic markets, and new 
uses are constantly being developed. 
These facts, together with general busi- 


- ness improvement, account for the rap- 


idly increasing demand for molybdenum. 

The capacity of the Climax plant is 
being increased this year from 4,000 
tons per day to 10,000 tons per day, and 
is expected to be operating on the latter 
basis by December 1. All units of the 
mill have been completed and are now in 
operation. The No. 2 crushing unit and 
No. 3 drying unit are nearing comple- 
tion, 

Between 900 and 1,000 men will be 
steadily employed by this operation, and 
an extensive program is under way for 
their accommodation. The present hotel 
is being enlarged for 550 men, a large 
and completely equipped recreation 
building is under construction to house 
all of the various kinds of indoor sports 
for the community, a new, modern 
change house for 600 mine employes, 
with a solarium included in the equip- 
ment, is being built, a hospital, a mill 
change house, and mill office also are a 
part of the program now under way. 
More than 25 modern homes for families 
have been built within the last year, and 
more are under construction. 

Since Climax is located near the top 
of the Rockies, at 11,400 feet, water for 
mill and domestic use has been a prob- 
lem. This has been solved by building 
a storage reservoir of 2,000-acre feet 
capacity near Robinson, about three 
miles below Climax. The water supply- 
ing the reservoir is gathered by a system 
of canals, and is pumped back from the 
reservoir to the plant through a 20-inch 
pipe line. 

Climax is located on a narrow-gauge 
branch of the Colorado and Southern 
Railroad operating between Denver and 
Leadville. The distance to Leadville is 
12 miles, and to Denver 155 miles. A 
good state highway to both Denver and 
Leadville also passes through Climax. 


Per Capita Debt 


@ PER capita debt in the United 
States, taking into account not only the 
debt of the Federal Government but also 
that of the various political subdivisions, 
totaled approximately $416 as of June 
30, 1936. This compares with a total 
per capita debt of approximately $1,016 
in the United Kingdom at the close of 
the fiscal year 1935. 

This information and the facts that 
follow are from a study, “Public Debt 
in the United States and Abroad” made 
public by the National Industrial Con- 
ference Board. 

The total public debt of the United 
States as of June 30, 1936, amounted 
to an estimated $53,400 million. Of this 
total the debt of the Federal Government 
accounted for $33,800 million, or 63 per 
cent, while state and local debt accounted 
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for $19,600 million, or 37 per cent. On 
March 1, 1935, the latest date for which 
complete figures are available, the total 
public debt of the United Kingdom 
amounted to £9,491 million, or approxi- 
mately $47,455 million. The national 
debt, comparable to the debt of this 
country’s Federal Government, amounted 
to approximately $39,610 million, or 83.5 
per cent of the total, while the debt of 
local political subdivisions amounted to 
approximately $7,845 million, or 16.5 per 
cent of the total—Metal Market. 


Council for Industrial Progress 


The second meeting in 1936 of the 
Council for Industrial Progress, headed 
by Major George L. Berry, named as 
Industrial Coordinator of the Council, 
was held December 10 and 11. 

The first session was devoted to a 
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general meeting of those attending and 
addresses by Coordinator Berry, Senator 
Wheeler (Dem., Mont.), Congressman 
Rayburn, John Dickinson, assistant at- 
torney general, and others. Attending 
the sessions in addition to several hun- 
dred representatives of labor and cer- 
tain industries, were numerous Govern- 
ment department heads. The second 
day’s sessions were executive in nature, 
consisting of discussion of legislative 
proposals laid before the meeting by its 
committees. Steps were taken at the 
second session to formulate the proposals 
into a legislative program which is to 
be submitted to the President as the 
“thought” of the Council. Committee 
reports indicated that some sort of legis- 
lation to replace the NRA is intended to 
be formulated but the exact legislative 
vehicle is yet to be worked out. 
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The POTASH Industry 
in the United States 


By J. J. BOURQUIN* 


HE history of the potash industry in 

the United States may be divided into 

five distinct and well-defined epochs. 
The events and circumstances character- 
izing the five epochs are summarized 
briefly in the following paragraphs: 


Epocu I 
(Colonial Times to 1860) 


Epoch 1 comprised the period from 
early Colonial times to the year 1860, 
during which period the manufacturer 
of potash from wood ashes occupied a 
position of prime importance and potash 
was an important commodity of export. 
This early American chemical industry 
suffered materially as a result of severe 
Federal restrictions on commerce occa- 
sioned by unpleasant internetional rela- 
tionships between the United States, 
England, and France prior to the War 
of 1812. The development of a process 
(the Leblanc process) whereby sodium 
carbonate, Na,CO, (soda) could be pre- 
pared cheaply from common salt 
(NaCl), and substituted for potassium 
carbonate for many industrial purposes 
served further to curtail the market for 
American potash derived from wood 
ashes. But the discovery of mineral pot- 
ash in drilling for salt near Stassfurt in 
northern Germany in 1843, and the min- 
ing of potassium salts which began at 
Stassfurt in 1861, served more definitely 
to terminate the first period of the pot- 
ash industry in the United States. 


Epocu II 
(1861 to 1914) 


Epoch II, which comprised the years 
1861 to 1914, inclusive, was a period of 
almost complete and complacent depend- 
ence on Germany for potash required to 
satisfy the chemical and agricultural de- 
mands of the United States. The pro- 
duction of domestic potash declined to 
such insignificant figures that it may 


* District mining supervisor, U. S. Geological 
Survey, Denver, Colo. 


be said the country was without a potash 
industry worthy of the name. The great 
German potash syndicate was organized 
and was fostered by the imperial German 
government. The prime objects of the 
syndicate were to eliminate competition, 
to prevent over-production, and to pro- 
mote propaganda for the expansion of 
domestic and foreign markets. The Ger- 
man “potash law of 1910” led to the 
cancellation of existing potash contracts 
favorable to American consumers, and 
occasioned great financial loss to Ameri- 
can potash buyers. This German legis- 
lation aroused the United States Govern- 
ment to make a nation-wide survey of 
the fertilizer resources of the country, 
having potash in mind as the principal 
object of the survey. Special appropria- 
tions were made by Congress to the 
United States Geological Survey and the 
Bureau of Soils for researches relative 
to the possible presence of commercial 
deposits of potash salts in the United 
States. Field surveys and studies of the 
potash resources of the country were 
being actively pursued, and comprehen- 
sive scientific research into practical 
economic methods for the manufacture 
of potash from one or more of the sev- 
eral sources of raw materials which had 
been found was beginning, but, in the 
meantime, Europe had become involved 
in war. In January, 1915, Germany 
placed an embargo on the export of 
potash salts from Germany, and the 
United States suddenly was made de- 
pendent upon its own resources for this 
commodity of commerce. 


EpocH III—1915-1920 
(The World War Potash Industry) 


The period 1915 to 1920, inclusive, 
constitutes the third epoch in our history 
and this chapter treats of the World 
War potash industry in America. Stocks 
of imported potash salts in the United 
States at the time of the declaration of 
the German embargo soon were depleted 
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and in keeping with the old-established 
economic law of supply and demand, the 
price of potash on the American market 
climbed quickly to unprecedented figures. 
High-grade agricultural salts, which pre- 
viously had sold at a normal price of $35 
to $40 a ton, were quoted at prices 
ranging from $350 to $425 a ton in April, 
1916. Construction of the majority of 
the war-time potash plants was inspired 
entirely by the unprecedented prices of 
potash. It was generally realized that 
the prevailing demand and prices prob- 
ably would be of short duration, and 
capital rushed into the potash industry 
in anticipation of great profits to be 
made quickly. Production and the time 
element appeared to be the all-essential 
factors of success. Production costs were 
of secondary importance and there was 
too little opportunity for scientific re 
search. 

Although the World War potash in- 
dustry of America struggled heroically 
for existence following the armistice of 
November 11, 1918, it may be said to 
have practically died in 1920, when im- 
portation of low-priced potash from 
Germany were resumed. Financial losses 
sustained by the World War potash in- 
dustry amounted to millions of dollars. 


EpocH IV—1921-1930 


During the period 1921 to 1930, the 
United States returned practically to a 
condition of dependency on foreign lands 
for supplies of potash. Official Govern- 
ment records indicate that the amount 
of potash produced in the United States 
did not equal 20 per cent of the potash 
imported into the country during any 
year in the period cited. Popular inter- 
est in a possible domestic potash industry 
declined, nevertheless the American 
Trona Corporation (now the American 
Potash and Chemical Corporation) oper- 
ating at Searles Lake, Calif., extended 
its chemical research, improved its proc- 
ess, enlarged its capacity, and became 
the principal potash producer in the 
United States, a position which it appar- 
ently still holds. Congress, however, 
continued appropriations to be expended 
“for exploration and investigation within 
the United States to determine possible 
sources of potash, nitrates and other 
natural fertilizers,” and “for the purpose 
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of determining the location, extent and 
mode of occurrence of potash deposits 
in the United States,” and the United 
States Department of Agriculture, the 
United States Geological Survey, and 
the United States Bureau of Mines con- 
tinued field investigations and research 
work which had been initiated by Con- 
gress in 1911. During a period of many 
years, geologists had held that the Per- 
mian salt basin of Texas and New Mex- 
ico was a promising field for the discov- 
ery of a subterranean deposit of potash 
salts. Traces of material evidence of 
soluble potassium salts in this basin were 
reported in 1912. Drilling for potash in 
the basin was begun in December, 1915, 
by the United States Geologica! Survey. 
The first discovery of the mineral, syl- 
vite, KCl, in the Permian basin was 
made in cuttings from the McNutt No. 1 
oil test, drilled by the Snowden and 
McSweeney Company in February, 1925, 
under the direction of the late V. H. 
McNutt, a geologist, of San Antonio, 
Tex. This discovery gave impetus to 
prospecting by 
drilling methods in 
the Permian basin 
by the Govern- 
ment. Twenty- 
three core tests 
were drilled in the 
basin during the 
ensuing five-year 
period with funds 
provided by an Act 
of Congress. The 
Snowden and Mc- 
Sweeney Company, 
keenly interested 
in the possibilities 
of prospecting for 
potash, also em- 
barked upon an in- 
tensive core-drill- 
ing program. Organization of the Amer- 
ican Potash Company was effected 
and this company continued the pro- 
gram of prospecting which had been 
initiated by the Snowden and McSweeney 
Company. The minerals, sylvite, poly- 
halite, langbeinite and carnallite, were 
found in many of the core tests; the 
continuity of the bedded deposits was 
reasonably well established and, in De- 
cember, 1929, sinking of the No. 1 shaft 
by the American Potash Company was 
begun. The shaft was completed in 
January, 1931. The first commercial 
production in the United States of the 
potash mineral, sylvite, was made on 
March 7, 1931, and hence, although the 
output of potash from this mine during 
the ensuing year was not great, the 
writer views the production of March 7, 
1931, as marking the beginning of an- 
other epoch, the fifth, in the history of 
the potash industry in the United States. 
Moreover, and of far greater importance, 
it marked the beginning of the complete 
emancipation of the United States from 
dependency upon foreign lands for pot- 
ash, though this had been foreshadowed 
by the developments previously noted at 
Searles Lake, Calif. 


The name of the American Potash 
Company was changed to the United 
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States Potash Company in 1930, and 
shortly therafter the Pacific Coast Borax 
Company, formerly interested in the pro- 
duction of potash at Searles Lake, Calif., 
acquired an interest in the properties of 
the United States Potash Company. 


EpocH V—1931-1936 


The period 1931 to 1936, inclusive, 
which appropriately may be designated 
as the fifth epoch of the potash industry 
in the United States, has been charac- 
terized by continued prospecting for 
potassium salts in the Permian basin in 
New Mexico and elsewhere, rapid devel- 
opment of potash mines for the produc- 
tion of high-grade potash salts in New 
Mexico, a tremendous increase in refin- 
ery capacity for the production of 
potassium muriate from the brines of 
Searles Lake, in California, a continu- 
ously increasing production of both crude 
and refined potash salts, and the inau- 
guration of a potash export business 
which has involved shipments of potash 


Views from 
Properties 
of the 
U.S. Potash 
Company 


salts to at least 22 countries throughout 
the world. 

A second mine shaft was completed 
by the United States Potash Company in 
June, 1933, and the mine has been devel- 
oped to produce in excess of 100 tons of 
crude salts an hour. 

Construction of a refinery by the com- 
pany was begun in April, 1932, and was 
completed in September of the same 
year. Commercial production of muri- 
ate was begun on September 17, 1932. 
The refinery capacity has been increased 
materially since that date, however, and 
is now equipped to deliver 400 tons of 
high-grade muriate a day, or approxi- 
mately 150,000 tons a year. 

The Potash Company of America, the 
second company to enter the New Mex- 
ico potash field, began prospecting in 
1931, proved the commercial value of 
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deposits of potash salts underlying lands 
which the company controlled, began 
sinking its No. 1 shaft in February, 
1933, and completed the shaft in De- 
cember of the same year. Sinking of a 
second shaft was begun by this company 
in October, 1934. The No. 2 shaft had 
not been completed by September, 1936. 
The Potash Company of America made 
its first shipment of commercial potash 
in the form of manure salts on February 
20, 1934. A refinery was erected later 
and the company began marketing muri- 
ate on November 9, 1935. 

Other companies have done considera- 
ble prospecting for potash salts in New 
Mexico by drilling methods since Janu- 
ary, 1934. Their efforts have been re- 
warded by discoveries of beds of com- 
mercial potash salts, including both 
potassium chloride and potassium sul- 
phate. Some of the holdings of these 
companies have been consolidated by 
assignments to the Union Potash and 
Chemical Company and negotiations are 
under way at this time (September, 
1936) looking to 
the early develop- 
ment of these 
properties for the 
primary purpose of 
producing potassi- 
um sulphate, 
K,SO, A daily 
production of 1,500 
tons of crude salts 
is contemplated 
and tentative plans 
call for the erec- 
tion of a refinery 
to be equipped for 
an annual produc- 
tion of 50,000 tons 
of high-grade pot- 
ash salts including 
potassium muriate 
and potassium sul- 
phate. 

The capacity of 
the refinery oper- 
ated by the Amer- 
ican Potash and 
Chemical Com- 
pany, at  Trona, 
Calif., where re- 
fined muriate of 
potash, borax, and 
other sodium salts are recovered from 
the natural brines of Searles Lake, was 
doubled in 1933 and the plant is reported 
to have an annual capacity of 180,000 
tons of muriate. 

The natural brines of Searles Lake in 
California and the minerals mined in 
New Mexico have been the chief sources 
of potash production in the United 
States since 1931, but the recovery of 
potash from distillery wastes and from 
cement kiln dust also has contributed 
to our domestic preduction. 

What turn in events may serve to ter- 
minate this, the fifth epoch in the potash 
industry in the United States remains 
to be seen. 

Plants of the three major potash pro- 
ducing companies of the United States 
now have a combined potential annual 
capacity of more than 400,000 tons of 
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muriate equivalent to approximately 
250,000 tons of K,O, under normal oper- 
ating conditions. The production capac- 
ity of one of these plants is to be greatly 
increased within the next few months 
and a fourth plant for the manufacture 
of potash salts is under contemplation. 
The existence of deposits containing 
millions of tons of crude potash salts 
has been proven, In case of necessity 
the productive capacity of manufactur- 
ing plants now in operation could be 
materially increased by employing addi- 
tional men and by adding to the hours 
of plant operation. It would be unwise 
to speculate concerning the possible pro- 
duction of potash salts in the United 
States but it is gratifying to know that 
American manufacturers easily 
satisfy the requirements of American 
consumers of potash salts for many years 
to come and that the potash industry in 
the United States has been developed to 
such a degree that American manufac- 
turers are now prepared to compete for 
world-wide markets of potash salts. 


OUTLOOK 


What does the future hold for the 
potash industry in the United States? 
Now that deposits of water-soluble 
potassium salts comparable to the world- 
famed Stassfurt deposits in Germany 
have been discovered and are being mined 
in America, the casual observer probably 
can see nothing but an ever-increasing 
production of potash salts, expanding 
markets, and large monetary returns for 
the industry; but to one who studies the 
subject carefully, giving due considera- 
tion to present and future markets, com- 
petitive influences from abroad, possi- 
bilities of over-production, possible op- 
pressive taxation, etc., the future does 
not appear so promising. 

Statistical reports published by the 
United States Bureau of Mines for the 
period 1925 to 1934, inclusive, indicate 
that the average annual consumption of 
potash, K,O, in the United States is ap- 
proximately 300,000 short tons. Four 
hundred and twenty thousand (420,000) 
tons of potash (K,O) used in the United 
States in 1935 marks the present peak 
consumption. Study of Government sta- 
tistics reveals the fact that 82 percent 
of the total amount of potash used in 
the United States in 1929 was used in 
20 states of the Atlantic seaboard and 
of the Eastern Gulf area; practically 97 
percent of the total amount of potash 
used in the United States was consumed 
in states east of the Mississippi River. 
The geographical consumption of potash 
has changed but little since 1929. 

The potash industry of the United 
States has two important centers: viz, 
Searles Lake, Calif., and Carlsbad, N. 
Mex. The plant of the American Potash 
and Chemical Corporation, the only 
potash-producing plant on Searles Lake, 
has a capacity of 180,000 tons of muriate 
a year. The present combined capacities 
of the plants of the United States Potash 
Company and the Potash Company of 
America at Carlsbad, N. Mex., amounts 
to more than 1,000,000 tons of crude salts 
or approximately 250,000 tons in terms 


of K,0. The present combined refinery 
capacities of these two companies 
amounts to approximately 220,000 tons 
of high grade muriate and this refinery 
capacity is to be increased materially. 
The total capacity of the three major 
potash producing units in the United 
States as shown by the figures given is 
already 400,000 short tons of K,O which 
compares favorably with the 420,000 tons 
(including imports) consumed in 19365. 
In addition to this, the Union Potash and 
Chemical Company may soon begin de- 
velopment of a third area in the New 
Mexico field for the production of crude 
salts, muriate, and potassium sulphate. 
The United States Industrial Chemical 
Company continues to manufacture pot- 
ash from distillery wastes at Baltimore, 
Md., and the North American Cement 
Corporation continues the recovery of 
potash from cement-kiln dusts at Hagers- 
town, Md.; but the total production of 
the last two mentioned may be consid- 
ered negligible in consideration of the 
subject at hand, 


Production costs never have been made 
public by any of the three major com- 
panies and it is difficult even to estimate 
the costs because so many variable fac- 
tors must be taken into consideration. 
Plant capacity, time and regularity of 
operations, and efficiency of operations, 
particularly of refinery operations, are 
some of the most important factors en- 
tering into production costs. Mining con- 
ditions in the New Mexico potash area 
are practically ideal. The deposits are 
rich, the thickness of the beds con- 
tributes to low-cost production, neither 
water nor gas is encountered in the 
mine workings, no timbering is required, 
and mining operations are mechanized 
throughout; but the many years of ex- 
perience in potash mining and refining 
possessed by the German people and the 
extremely low wage scales in Germany 
should serve to compensate for any ad- 
vantages in production costs which might 
accrue to the American potash producer 
because of ideal mining conditions. 

Freight rates from the producing 
plants at Carlsbad, N. Mex., to the cen- 
ters of greatest potash consumption in 
the eastern part of the United States 
makes it highly advantageous to ship 
muriates, thereby eliminating the freight 
charges on the impurities which are pres- 
ent in manure salts. Muriate is the only 
potash produced at Searles Lake. 

The lowest freight rates available for 
shipments of potash from Carlsbad, N. 
Mex., to Atlantic coast ports involve 
rail-water transportation; these rates 
average $8 per ton. All-rail freight 
rates to points in Texas, Arkansas and 
Louisiana range from $6.50 to $7.50 per 
ton; to points in Ohio and New York, 
$10 per ton; to points in New Jersey and 
Maryland, $12 per ton. 

Current freight rates on German pot- 
ash from the mines in Germany to At- 
lantic ports in the United States are not 
immediately available to the writer, but 
according to a report published by the 
United States Bureau of Mines in 1927 
“The (freight) rate on potash salts from 
central Germany to Hamburg or Bremen 
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is approximately $1.75 per short ton.” 
The ocean freight rate on potash salts 
from European to American Atlantic 
ports was $2.60 per short ton, according 
to A. E. Sanderson, of the Transporta- 
tion Division, Department of Commerce. 
It is apparent that European producers 
of potash have a marked freight ad- 
vantage over domestic producers in those 
parts of the United States which, accord- 
ing to Government statistics, use 82 per- 
cent of the total amount of potash con- 
sumed in the United States. Only about 
18 percent of the potash market of the 
United States is within territory in 
which our domestic producers enjoy 
freight advantages. 

Potash production in the United States 
has increased materially since 1931 but, 
like all other business, the potash indus- 
try has felt the ill effects of the general 
business depression which has prevailed 
since 1929. The industry has been sub- 
ject to a paroxysm of taxation and pro- 
posed taxation, 

The United States Government spent 
millions of dollars in efforts to find a 
domestic source of supply of potash to 
the end that the Nation might not be de- 
pendent on foreign lands for that im- 
portant commodity. The search was 
crowned with success and today, the pot- 
ash industry in the United States is an 
infant industry, struggling for oppor- 
tunity to grow, to maturity, and to find 
the place which it deserves in the cate- 
gory of essential and national industries. 
It has been sponsored by courageous and 
able men and fostered by governmental 
agencies and is now a valuable national 
asset. 


@ AMONG Bureau of Mines circulars 
released for November are the following: 
Diesel Mine Locomotives, Their Develop- 
ment and Use in European Coal Mines, 
by George S. Rice and F. E. Harris; 
Gold Mining and Milling in the Black 
Canyon Area of Yavapai County, Ariz., 
by J. R. Guiteras; Mining, Treatment, 
Methods and Costs at Gifford Hill & 
Company Sand and Gravel Plant, by 
J. W. Higgs; Mining and Grinding 
Methods and Costs at the Clay City Pipe 
Company Clay Mine in Ohio, by E. J. 
Lintner; Mining and Milling Methods 
and Costs at Hogg Mountain Gold Min- 
ing and Milling Company in Alabama, by 
N. O. Johnson; Suggestions on the Safe 
Handling of Electric Shovel Trailing 
Cables in Open Pit Mines, by S. F. Craw- 
ford; Factors Affecting an Accident Pre- 
vention Program in Metal Mines in Cali- 
fornia, by S. H. Ash and Emory Smith. 


@ THE Council for Industrial Progress 
advocates a four-point legislative pro- 
gram according to Major George L. 
Berry, industrial coordinator. These 
proposals are: (1) Government aid to 
small enterprises; (2) Tariff revisions; 
(3) establishment of a permanent eco- 
nomic council to study the flow of na- 
tional income and make long range plans 
to stabilize prosperity; (4) regulation of 
wages, hours, fair trade practices and 
revision of antitrust laws. 
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Present Tendencies 


in IRON ORE Preparation 


OR the past 10 or 12 years, there has 

been much discussion about the need 

for more preparation work on iron 
ores as a means of increasing the metal- 
lurgical and mechanical efficiencies of 
blast furnaces but, at this time, less than 
half of the iron ore from the Lake Su- 
perior District is beneficiated in any 
manner. It is generally conceded that 
blast furnace work would be expedited 
and improved by further preparation of 
the ores, but the economics involved are 
difficult to analyze and determine. As a 
consequence, changes in ore preparation 
practice are made very slowly. Recently, 
however, the necessity for further work 
appears to be more acute and at many 
mines a study of each ore is being made 
to obtain the basic information needed 
if more preparatory operations should be 
required. 

At present, crushing is the most 
widely used preparation method. Most 
crushing is done to reduce the size of 
ore chunks that might otherwise have 
difficulty in passing through the blast 
furnace bell. The chunks are crushed 
to a maximum size of from 8 in. to 3 in. 
In many of the washing plants, crushing 
to a maximum of from 2 in. to % in. is 
done to free additional fine gangue ma- 
terial, 

Sandy ores are washed to remove low 
grade, sandy fines, and thus raise the 
grade of the remainder to an acceptable 
analysis. The removal of this fine ma- 
terial, ordinarily most of the minus 80 
mesh sizes, improves the smelting of 
these ores and reduces the amount of flue 
dust formed. 

A smail amount of ore is jigged to re- 
move coarse gangue material and this 
treatment also improves the smelting 
qualities of the ore. 

Besides the screening done at the 
crushing plants, some is done to sep- 
arate lump ore for use in open hearth 
practice. This separation is made at 
2% in., the undersize being shipped as 
an unsized merchantable ore. 

At two plants, high moisture ore is 
sintered to remove both free and com- 
bined water and to improve the smelting 
of the ore. This is the only treatment 
that is done for the purpose of improv- 
ing metallurgical action of the ore in the 
blast furnaces. The other concentration 


° Mining engineer with Pickands, Mather & Co. 
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processes, like washing, jigging, etc., are 
primarily for producing grades of ore 
equal to the direct shipping ore and any 
improvement in metallurgical action is 
incidental. 

At one mine, ore is dried for removing 
part of the free moisture but this 
process has not been more widely used 
on account of the dust that is formed if 
the moisture is reduced too far. Some 
ores can be dried to 5 percent moisture 
without becoming dusty but others are 
dusty at 15 percent moisture. 

One semi-commercial plant is roasting 
jig middlings and magnetically concen- 
trating the roasted material. The prod- 
uct is sufficiently coarse so that no ag- 
glomeration is necessary. 

Another plant, that of the Mesabi Iron 
Co., is equipped to concentrate natural 
magnetites and to sinter the fine prod- 
ucts. This plant has been closed since 
1924. 

The above is a rough summary of the 
current ore treatment processes, which 
at the present time appear to be ade- 
quate, but many furnace men believe 
that furnace practice could be improved 
by having the ore crushed finer as large 
pieces of ore reduce to metallic iron very 
slowly and, by agglomerating the real 
fine ore to prevent its segregation in the 
blast furnaces and the consequent chan- 
neling of furnace gasses. The fine ore 
also causes the production of flue dust 
which would be almost entirely elimi- 
nated by this agglomeration. While 
most furnace men believe that this addi- 
tional preparation would improve fur- 
nace operations, it is difficult to show in 
dollars and cents that this improvement 
would justify the extra cost of this prep- 
aration, which would add from 50 cents 
to 80 cents to the cost of each ton of ore 
besides calling for large capital expendi- 
tures for treatment plants. 

However, at a few furnace plants prior 
to 1929 an opportunity was afforded for 
slowly changing over to this practice and 
for observing the economies that were 
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effected. These economies were greater 
than the expense involved but the com- 
parison was based on the high wind 
pressure furnace practice of that time. 
After the slump in steel demand, the low 
wind pressure practice was adopted at 
many of the furnaces. Whether equiva- 
lent economies would be obtained by this 
ore preparation in low pressure practice 
is not known and it may be some time 
before this can be demonstrated. The 
situation is complicated further by the 
possibility that the same furnaces may 
hold to the low pressure practice until 
their capacities are strained and then 
revert to high wind pressure practice to 
produce more iron per day. 

Notwithstanding this lack of conclu- 
sive figures about the relative savings 
by better ore preparation and the ex- 
pense of obtaining it, the industry may 
be forced to resort to this additional ore 
treatment in order to produce better 
grades of steel, or at least. in order to 
find out how to do so. 

To produce better grades of steel, after 
all other means have been exhausted, 
better iron must be produced in the blast 
furnaces. To learn how to do this, the 
action of the furnaces must be made as 
uniform as possible so that the effect of 
any change in the practice can be easily 
and quickly observed. This, of course, 
is rudimentary in all metallurgical and 
chemical processing. Much progress has 
been made during the last 20 years in 
increasing the uniformity of blast fur- 
nace action, but it is the opinion of in- 
vestigators both at home and abroad 
that such ore treatment will make the 
operations still more uniform. This 
conclusion seems to be borne out by the 
results obtained at the few furnaces 
which were burdened by such prepared 
ore, 

Anticipating this demand for more 
careful preparation of the blast furnace 
raw materials, many of the iron ore pro- 
ducers are studying this problem so if 
the demand materializes they will have 
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Original Material 


Ave. Diam. 


Size 


Cold Abrasion Test 


Hot Abrasion Test 


Size Size 

inches wt. % Wt. Units Wt. % Wt. Units Wt. % Wt. Units 

+1.05” 1.525 4.81 3.21 0.0490 3.77 2.52 0.0384 3.09 2.07 0.0316 
+ .742” 0.896 5.55 3.71 0.0332 3.96 2.65 0.0237 2.78 1.86 0.0167 
+ .525” 0.6335 7.18 4.80 0.0304 6.74 4.50 0.0285 5.87 3.92 0.0248 
+ .571” 0.448 8.27 5.53 0.0248 7.60 5.08 0.0228 6.85 4.58 0.0205 
+ 3 Mesh 0.317 10.29 6.88 0.0218 8.91 5.96 0.0189 8.58 5.73 0.0182 
+ 6 0.197 21.25 14.20 0.0280 19.17 12.81 0.0252 18.08 12.08 0.0238 
—_ae (= 0.0885 18.75 12.53 0.0111 20.32 13.58 0.0120 19.80 13.23 0.0117 
i “™ 0.0346 13.89 9.28 0.0032 11.81 7.89 0.0027 11.13 7.44 0.0026 
+65 “ 0.0157 19.31 12.91 0.0020 20.32 13.58 0.0021 15.48 10.35 0.0016 
+100 “ 0.0070 8.80 5.88 0.0004 9.89 6.61 0.0005 9.32 6.23 0.0004 
—100 “ 0.0029 31.53 21.07 0.0006 37.14 24.82 0.0007 48.65 32.51 0.0009 
Total 149.63 100.00 0.2045 149.63 100.00 0.1755 149.63 100.00 0.1528 

Average Particle Diameter, inches 0.2045 0.1755 0.1528 
Original particle size 


0.2045”—100% 


Cold Abrasion particle size 0.1755”— 85.8 or 14.2% decrease in particle size. 
0.1528”— 74.7 or 25.3% decrease in particle size. 
The average decrease in particle size of a large number of samples was 18.0% due to cold abrasion and 38.1% due 


Hot Abrasion particle size 


to hot abrasion. 


the answers to many of the questions 
that will arise. Most of this work con- 
sists in making tests on the ores from 
each mine to determine, if possible, their 
characteristics, which may influence 
their action in the blast furnaces. 

The first requirement in an investiga- 
ton of this kind is the obtaining of rep- 
resentative samples. Those that are ob- 
tained regularly for analytical purposes 
consist of 24 small scoopfuls taken from 
each top of a three or four railroad car 
unit. Where chunks are encountered too 
large for the scoop used, they are broken 
into small pieces and a scoopful of the 
broken ore taken. As this changes the 
screen sizing of the ore, special samples 
have to be obtained for this investiga- 
tion. This is done by taking six scoop- 
fuls from every tenth, twenty-fifth, or 
fiftieth railroad car shipped, depending 
on the tonnage to be mined of the par- 
ticular grade. This is to give an accu- 
mulated sample that will weigh 1,000 
pounds or over at the end of the shipping 
season. The scoops used are 5% inches 
long and 5 inches wide, and are shaped 
like a sugar scoop. They hold about 
2% pounds. The sampling points are 
selected so as to give representative pro- 
portions of coarse and fine ore. Where 
chunks are encountered too large for 
the scoop, a piece of the chunk the size 
of the scoop is taken. The weight of 
the sample should be at least one hun- 
dred times the weight of the largest 
piece. 

The first test to be made on the sample 
is the screen analysis or sizing test. 
Formerly, the screen analysis gave only 
the weight percentages retained on and 
going through 20, 40, 60, 80, and 100- 
mesh sieves. Later, many mines changed 
to 1”, %”, %”, 35-mesh, 65-mesh, and 
100-mesh screens. Tyler standard 
screens are used, the first three being 
the 1.050”, .871”, and .131” screens. Now 
many mines are using 4”, 3”, and 2” 
screens in addition to the others. 

The screen test is made by first drying 
the ore and then screening out the sizes 
larger than 1 inch. These are screened 


and weighed directly. The minus 1” ore 
is weighed and then cut down by a Jones 
sample divider to an amount that can be 
used in a mechanical screen like the 
Tyler Ratap. Where drying facilities 
are not sufficient, the coarse sizes above 
1” are screened damp, weighed, sampled, 
and run for moisture to determine the 
dry weights. The finer sizes are weighed, 
cut down, re-weighed, dried, and screened 
in the mechanical sampler after the nec- 
essary moisture samples are obtained. 

Ordinarily the fine screening is done 
dry, although in most metallurgical op- 
erations fine sizes are screened wet. 
This question was taken up with a num- 
ber of blast furnace men and it was 
their opinion that dry screening gave 
them a better index of the flue dusting 
tendencies of an ore than wet screening 
would. Their assumption was that, al- 
though in dry screening fine material 
which sticks to the coarser pieces is 
weighed up and recorded with the 
coarser sizes, still such material in the 
furnaces would also cling to the coarser 
pieces and would act more like the coarse 
particles than like ordinary fines. 

The objects of the screen analyses are 
to show the percentage of ore that may 
have to be crushed, if some limiting size 
is determined, and to give an idea of the 
tendency of the ore to form flue dust in 
the blast furnaces. Although any ma- 
terial that is 14-mesh size or smaller 
may be blown out of the furnace, the 
percentage of minus 65-mesh ore is 
taken as a measure of the flue dusting 
characteristics of an ore. This does not 
mean that all of the minus 65-mesh ore 
would be blown from the furnace, as 
the amount of flue dust depends on the 
furnace practice, but it is assumed that 
the more 65-mesh material in an ore, the 
more flue dust will be made under any 
practice. 

The amount of flue dust made from 
any ore will be affected by the way the 
ore breaks down as it descends down the 
blast furnace stock column before reduc- 
tion begins. This tendency is examined 
by means of decrepitation tests as de- 
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scribed in the A. I. M. & M. E. Technical 
Publication No. 372, “Resistance of Iron 
Ores to Decrepitation and Mechanical 
Work,” by T. L. Joseph and E. P. Bar- 
rett. These tests consist of making a 
screen analysis on 300 pounds of ore 
and then rotating it at 2% revolutions 
per minute for 1% hours in a revolving 
steel drum 31 inches in diameter and 49 
inches long. The test is made at room 
temperature. After the rotation is fin- 
ished, a second screen analysis is made 
on the ore to see how it has broken 
down. A second sample of the same 
size and of the same screen analysis as 
the first is similarly rotated in a drum 
but heat is applied by means of a gas 
torch burning at an opening in the drum. 
This torch heats the ore up to 1,400 de- 
grees Fahrenheit. After the 14-hour 
rolling, the ore is allowed to cool in the 
drum overnight before making the next 
screen analysis. With the data obtained 
from these screen analyses, the average 
particle size of the original ore and of 
the abraded samples are obtained. This 
average particle size is derived by tak- 
ing the average diameter of each screen 
size and multiplying it by the percent- 
age of that size. The sum of all of these 
products, or size units, gives the average 
particle diameter or size. The above 
tabulation shows the results of one test 
of an ore that should stand up in a fur- 
nace better than an average ore. 

These tests will not, of course, show 
how much an ore will decrepitate or 
break down in actual furnace practice, 
but will show its tendency toward doing 
this in comparison with those of other 
ores. The object of these tests is to 
show whether an ore should be sintered 
or otherwise treated to prevent its break- 
ing down and forming much flue dust. 

The next tests made on the ores are 
the porosity tests, and these are made to 
determine how fine the ore should be 
crushed before being used in a blast 
furnace. These tests are based on the 
experiments made by T. L. Joseph, of 
the United States Bureau of Mines, and 
reported in the A. I. M. & M. E. Tech- 


61 


ABRASION AND DECREPITATION TEST 
| 
i 


nical Publication No. 688, “Porosity, Re- 
ducibility, and Size Preparation of Iron 


Ores.” This paper describes tests that 
were made which demonstrated that re- 
ducibility of ores increased with in- 
creased porosity of the ores. In other 
words, the porosity of an ore is a meas- 
ure of its reducibility. 

Ores which show small percentages of 
porosity reduce very slowly and, as large 
chunks reduce more slowly than smaller 
particles, these ores should be crushed 
to a size that will be reduced before it 
reaches the lower part of the blast fur- 
nace. 

Mr. Joseph took the Provo, Utah, ore 
as a standard for comparisons. This ore 
has a porosity of 24% and after it is 
crushed to a maximum size of two 
inches, it reduces satisfactorily in the 
blast furnace. From the tests made on a 
large number of ores, Mr. Joseph con- 
cluded that ores should be crushed to 
the following maximum sizes for differ- 
ent ranges of porosity: 


Percent of Maximum 

porosity size of ore 

1.0 inches 
3.3 


In making the porosity tests, it is as- 
sumed that ore smaller than three- 
eighths of an inch in diameter would not 
be crushed under any circumstances, and 
only the ore coarser than this size is 
used for these tests. 

The procedure in making these tests is 
to take a sample of about 50 pounds of 
the plus %” ore and cut out of it a sam- 
ple of about 10 pounds, which is heated 
at 450 degrees Centigrade for 12 hours 
to drive off the free moisture and com- 
bined water. This is done so that the 
dehydrated weight of the remainder of 
the large sample can be computed from 
its natural weight. 

The description of the test and the 
computations involved may be more 
easily understood by reference to the 
tabulation of the results of one of the 
tests Mr. Joseph reports in his paper 
referred to above. After the small de- 
hydration test is made, the dehydrated 
weight divided by the original weight of 
the small sample gives a factor as shown 
on line “A” of the tabulation. The nat- 
ural, or “as received”, weight of the re- 
mainder of the large sample is shown on 
line “B”. On line “C” is given the 
weight of the remainder of the sample 
if it were dehydrated. The sample is 
then soaked in water and drained for 15 
minutes usually, or until the drops of 
drainage water are very infrequent. The 
sample is then weighed as shown on 
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line “D”. The wet sample, enclosed in a 
wire basket, is lowered into a full tank of 
water and the amount of water displaced 
is weighed—line “F”. The apparent spe- 
cific gravity is computed by dividing the 
equivalent dehydrated weight “C” by 
sum “G” of the weights of the water 
absorbed, when the ore was soaked “E”, 
and of the water displaced “F”. The 
true specific gravity of the ore is de- 
termined by cutting out a small sample 
of the ore, grinding it to minus 100 mesh, 
dehydrating it for 12 hours at 450 de- 
grees Cent., and then weighing it in a 
specific gravity bottle. The difference— 
“I”’—between the true gravity—“I”— 
and the apparent gravity—‘H”—divided 
by the true gravity, gives the percentage 
of porosity. 


Tabulation of Porosity Test Data 
Line A—Factor obtained from 


dehydration test .......... .9694 
Line B—Natural weight of 

Line C—Equivalent dehydrat- 

ed weight, A < B.......... 47.62 “ 
Line D—Weight of natural ore 

after soaking in water..... 51.02 “ 
Line E—Water absorbed by 

natural ore, D—B........ 1.90 “ 
Line F—Water displaced by 

Line G—Total water involved 

Line H—Apparent specific 

gravity, 8.32 ° 
Line I—True specific gravity 

from —100-mesh ore....... 446 “ 
Line J—Difference in specific 

Line K—Porosity, J+I= 


Such an ore should be crushed to at 
least two inches to insure reduction of 
the largest pieces in the upper part of 
the blast furnaces. 

All of the above tests now are being 
made to give us some idea about the ore 
preparation problems that may have to 
be solved, but if the fine ore eventually 
has to be agglomerated before being fed 
to the furnaces, another problem arises 
that will have to be solved by more in- 
vestigation. At present, sintering is the 
only workable method that can be used. 
It is a method that is well standardized 
and it furnishes a product that is very 
acceptable to the blast furnaces. It is, 
however, an expensive process, and 
would require very large expenditures for 
sintering plants if all of the fine ore were 
to be sintered. 


Another condition that also may be- 
come acute is the deficiency of alumina 
in many ores, particularly concentrates. 
As we can expect to see more ore con- 
centrated in the near future, a source of 
additional alumina will have to be found 
unless blast furnace practice is changed. 


One of the proposed solutions to the 
problems of agglomeration and alumina 
deficiency is to use high alumina ma- 
terial and limestone for making a cement 
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to use as a binder in briquetting the fine 
ores. If it is possible to do this at a 
cost that is somewhat near the cost of 
sintering the fine ores, the method may 
be more acceptable than sintering. A 
small amount of work along this line 
has been started, but it has been towards 
finding a source of cheap alumina. As 
soon as the most economical supply of 
this material is found, a very large 
amount of experimental work will be re- 
quired to perfect such a process. 

In summarizing this paper, it can be 
stated that the demand for better steel 
may force the blast furnace operators to 
require the iron ore producers to crush 
their ores to some limiting size, which 
size will depend on the way the ore re- 
duces in the furnace, and then screen out 
the fine ore to be agglomerated, so that 
no fine material will enter the furnace. 
Screening, decrepitation, and porosity 
tests are being made on the ores to indi- 
cate the factors that will have to be con- 
sidered if such a program is required. 

It is of much satisfaction to realize 
that such testing, involving a very large 
amount of work, can be done well in ad- 
vance of the demand for changes in ore 
preparation. 


| Whither 
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which is world wide, is the forced estab- 
lishment as national industries of manu- 
factures which could be better carried 
out in other lands. Almost every coun- 
try today seems to consider it necessary 
to make everything for itself. Interna- 
tional trade is being, to a large measure, 
destroyed, national jealousies are fos- 
tered instead. It cannot be denied that 
the new spirit of “narrow” nationalism, 
however much it is to be deplored from 
the aspect of international trade and 
international amity, has given a gigantic 
stimulus to research by forcing a nation 
to produce within its own shores every- 
thing it possibly can for itself. 

The chemist need by no means hold 
himself aloof from such problems as the 
length of the working day, the merits of 
three eight-hour or four six-hour shifts 
on continuous processes, the number of 
days off per week. In passing, it may 
be urged that the day should be devoted 
either to work or to play; too short a 
working day may involve that the indi- 
vidual is either too tired to play, or plays 
so hard that he is too tired to work. 

The goal of science is the material and 
the spiritual welfare of man, but it is the 
material aim with which we have been 
up to now mainly concerned. There is a 
tendency in the rationalized mass pro- 
duction factory to treat the individual as 
a machine, indeed, almost as a chemical 
substance, when we prescribe rules for 
his health and his feeding and even his 
housing, forgetting that in man those 
things which are not measurable are 
more important as regards his happiness 
(self-expression) than those which are 
measurable. Indeed, the contempt for 
individuality under some conditions and 
in some lands is bringing about its fac- 
tual disappearance. 


We live in two different worlds—one 
of facts, the other of their symbols. The 
scientist, as the result of the study of a 
multitude of individuals, develops a com- 
plete science of a human being, which, 
however, is a different thing than an 
individual. 

Individuality is fundamental in man— 
it permeates our entire being. 

None the less, there is need to dis- 
tinguish between what the world says 
it wants and what is really good for it. 
Luxury today is often regarded as a vice, 
though in the ancient world it was nearly 
a virtue. Certainly the luxuries of our 
ancestors are the necessities of today. 

There are many forms of luxury, for 
whereas a person who adopts a luxurious 
life loses in adaptability and becomes 
more dependent on external circum- 
stances, as has happened to all of us 
town dwellers, yet it is part of life itself 
and the only road to contentment and 
happiness is to have our individual lux- 
uries, whether they be the cultivation of 
a garden, an interest in art or literature 
or architecture. It is the business of 
each one of us not merely to live, but 
to make life worth living and to try to 
do this for the other fellow, too. Chem- 
ists are often criticized, and I believe 
rightly, for being too immersed in their 
science and lacking other cultural inter- 
ests. The fault lies, perhaps, as much 
with the absorbing nature of our science 
as with the individual. It is for us to 
cultivate that spirit of idealism which 
puts ease and safety and comfort and 
long life second to the achievement. It 
is the same spirit which brought man 
from barbarism into civilization and is 
daily bringing him out of error into 
truth. Wordsworth has sung of “the 
mind that builds for aye,” and I may be 
permitted to conclude with a thought 
which Goethe puts into the mouth of 
Faust: 


“Upon this globe of ours 
For grand achievement still there’s 
space.” 


|| Tungsten Industry 


(Continued from page 58) 
ograph needles, and a thousand other 
daily necessities. 

The importance of tungsten among the 
metals in our type of civilization is 
comparable only with that of lead and 
zine, and is exceeded only by that of 
iron and copper. 

In time of war, the importance of 
tungsten becomes even greater. It is 
improbable that shells or other cut steel 
could have been supplied during the 
great World War in the quantities 
needed, had tungsten tools not been made 
available. It would have been practi- 
cally impossible to find the men, ma- 
chines and room necessary to turn out 
the munitions in the time available. 

Other Uses.—Sodium tungstate has 
been found to make a very beautiful and 
pliable white leather, and is used very 
much the same as chromium salts are 
used in tanning. Tungsten is also used 
in hundreds of chemical compounds and 
for colored printing inks. 
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In order to be merchantable, tungsten 
concentrates must contain 60 per cent 
WO, or better, and be comparatively 
free from all injurious impurities. They 
are shipped to the steel mills in sacks 
weighing approximately 120 pounds; 
however, at present several of the large 
producers are using a steel drum con- 
tainer, about the size of a 15-gallon oil 
drum, and these are working to the 
utmost satisfaction. 


Tungsten Resources. — Although our 
present resources of tungsten ores and 
the production of the same is not large 
enough to supply the entire domestic 
needs of the United States at the present 
time, yet, as I have pointed out in this 
article, there are thousands of properties 
in the United States which, if properly 
developed, would provide a large poten- 
tial tonnage of low-grade ores. 

The contact-metamorphic deposit of 
our great central basin will constitute 
such a large and important source of 
tungsten supply that will become avail- 
able to the domestic consumer and this 
will form a guaranteed reserve to meet 
war requirements. 


Our ability to meet these demands will 
depend entirely on the price to be paid 
for the product. These prices are fixed 
on foreign quotations which, during the 
last 15 years, have fluctuated from $1.50 
to $10 per unit, c.if. New York. There- 
fore, the domestic producer has no yard- 
stick by which to measure any price that 
he is going to receive for his ore for any 
length of time, and this has been the 
one impediment which has stood in the 
way of greater development of our tung- 
sten resources. These foreign prices are 
made largely by Chinese producers who, 
with their cheap coolie labor, do not have 
any of our problems of fixed costs. 

It is therefore obvious that without a 
protective duty on these ores from China 
the American producers would all be 


forced to stop production and shut down 
their plants. 


The problem of imports and prices is 


— Chinese, and as Bret Harte once 
said: 


“For ways that are dark 
And tricks that are queer, 
The heathen Chinee is peculiar.” 


\| Wheels of Government 
(Continued from page 27) 


a statement shall be made as to the 
reasonable upper and lower limits of 
such value... .” 


The representatives of the Commission 
do not regard this present form as the 
last word or as the final form. It is 
brought out in an effort to meet the re- 
quirements of the mining industry. By 
many it is regarded as too complex. The 
representatives of the Commission state 
that their object is solely to give to 
the public which buys securities, such 
information as a prudent business man 
or investor would desire to have in mak- 
ing a purchase of any form of property 
or fractional part thereof. 
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Mechanization Txends 


Reports of Coal Operators Committees 


Report on DE-WATERING WASHED COAL Prepared by 
THE DISTRICT COMMITTEE OF SOUTHWESTERN PENNSYLVANIA 


HE following data covers a method 
of de-watering washed coal mined 
from the Pittsburgh seam. The bed 
moisture is 2.40 percent as determined 


De-watering Units 


_ Sizes de-watered Type of unit Moisture 
by channel samples. Unit No. 4” x0 Shaker type 2.7% 
Unit No. Shaker tape 17.0% 
. . Unit No. $ 4” x 28-mes Carpenter dryer 6.0% 
Moisture Sampling Unit No. 28Mx0 Continuous filter 21.0% 
Special moisture samples are taken for —--— — 
research only; the normal samples for — ; Surf 
moisture analysis are taken from the e-watering Surfaces 
raw and washed coal by automatic __Unit No. 1 __Unit No. Unit No. 8 Unit No. 4 
samplers. Four samples of washed Steel Phos-bronze & Ascoloy 28M x0 
coal and one of raw coal are run daily steel 
at m.m. ” roun ilter clo 
regularly for moisture tests of heat Life months ....................00008 12 months 12 months 3 months 1-3 months 
dryer feed and discharge, filter cake, fe. 
and Carpenter dryer feed. TPH sq. ft. 0.12-0.102 * 
Sample containers are sheet iron cans "horizontal 5 inches 5 inches 
of 100 lb. capacity, water-tight. 7 degrees 


Sample crushing is not done. 

Sample drying is in an oven—over night 
at 220° F. Some determinations by 
Xylene. 

No moisture percentage is added to the 
analysis determination. 


De-watering Methods 


i consists of three shaker 
Unit No. 1 screens which receive all 
the washed coal from the sealed dis- 
charge launders. This coal, including 
the undersize, amounts to about 450 tons 
per hour and carries 300,000 gal. of 
water per hour. The screens are 5/16- 
in, round, riser tread, and are on a steel 


frame, hung on ash hanger boards, 
driven by eccentrics through wooden 
drive rods at 150 r. p. m. No spray 


water is used in this unit, nor is any 
de-watering device ahead of the shaker. 


‘ consists of two shaker 
Unit No. 2 screens which receive all 
the washed coal from the free discharge 
launders, amounting to approximately 
240 tons per hour, carrying with it 120,- 
000 gal. of water per hour. The screens 
consist of eight sections, each of %4-m.m. 
wedgewire, bolted on a steel frame which 
are hung from ash hanger boards and 
driven from eccentrics through wooden 
drive arms. 


Before the coal and water mixture 
goes on to the shaker screens, it is par- 
tially dewatered by fixed wedgewire at 
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* This area includes blank approach, end plate and margins. 


the ends of the launders. The total area 
of dewatering screen at the end of the 
top launders is 48 sq. ft.; that at the 
end of the second launders is 12 sq. ft. 
This is all %-m.m. wedgewire at 18° 
pitch. No spray water is used on either 
the fixed wedgewire nor on the shaker 
screens. 


. consists of six AR-4 Car- 
Unit No. 3 penter dryers for the fine 
coal from the wedgewire shaker screen. 
The dryers are set in tandem, two rows 
under the flight conveyor which feed 
them. From adjustable openings in the 
bottom of the conveyor the dryers are 
fed through steel chutes. To further de- 
water the fine coal before feeding it to 
the dryers, fixed wedgewire screen is in- 
stalled in the bottom of the feed conveyor 
just ahead of each pair of dryers. This 
screen is so installed in the conveyor 
bottom that the conveyor flight will wipe 
across the entire surface to keep it from 
blinding. This screen is % m.m. and 
the total area 24 sq. ft. 

In the dryer proper, bed angles are 
used on the screen plates to save wear 
on the screens and to keep the percent- 
age of effluent solids as low as possible. 
The plant make-up water is added as 
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flush water in the effluent chutes of the 


dryers. 

P consists of continuous vac- 
Unit No. 4 uum filters which handle 
the underflow solids from a Dorr Thick- 
ener. There are two units, each an 
8-ft.-6-in. machine fitted with 10 rows of 
discs, of 7 sectors each. 

The output is 40-60 tons per hour 
from a feed of 30-35 percent solids. The 
bags used are of cloth, the filtrate is 
clear water, and no spray water is used 
on the filter. The speed of the machine 
may be varied according to operating 
requirements, and is set to give the low- 
est possible moisture to suit the tonnage 
demand of the unit. 


Heat Drying 


Heat drying is done in a heat dryer, 
which handles 150 tons per hour of 4-in. 
x0 coal. The feed coal enters at 5.5 
percent moisture, and the dried discharge 
has 3.5 percent moisture. The dryer is 
a revolving cylinder —65 ft. long, di- 
ameter 8 ft.-6 in. set at a pitch of 1% 
to 12. It operates at 8 r. p. m, with a 
60-hp. motor. Heat for drying is pro- 
duced in a stoker-fired furnace built 
integral with the dryer and the hot gases 
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forced through the dryer by a motor- 
driven fan. 


Air drying is not used; the coal as 
washed is loaded directly after it leaves 
the cleaning plant, without being stored 
in bins. 

Combination of Sizes 


The coal as shipped is all 4-in. x 0 size; 
made up of 4-in.x5/16 coal from the 
shaker screens, 5/16-in.x 28M from the 


dryers and 28M x0 filter cake. The fol- 
lowing are weights and moisture con- 
tents of the above sizes in the final 
product: 

Size 4-in. x 5/16-in. amounts to 57 
percent of total weight and has 2.7 per- 
cent moisture, 

Size 5/16 x 28M amounts to 35 per- 
cent of total weight and has 6 percent 
moisture, 

Size 28M x 0 amounts to 8 percent of 


total weight and has 21 percent moisture. 


The average of the above combined 
sizes has 5.3 percent moisture. 


When the heat dryer is run with the 
washer, 25 percent of the washed coal is 
dried to 3.5 percent moisture. This 
gives an average moisture in the 4-in. 
x 0 coal as shipped of 4.8 percent. 


—Submitted by H. W. Major, Com- 
mittee of Southwestern Pennsylvania. 


Report on DE-WATERING WASHED COAL Prepared by 
THE DISTRICT COMMITTEE OF CENTRAL WEST VIRGINIA 


HE following data covers a method 

of de-watering washed coal mined 

from the No. 2 gas seam. The bed 
moisture is 2.7 percent as estimated 
from channel samples. 


Moisture Sampling 

Special moisture samples are taken for 
fine sizes only. For the larger sizes 
the results given are the averages of 
eight or more samples which were 
usually taken for ash and sulphur 
determinations, 

Sample containers for the fine sizes are 
water-tight. For the coarse coal and 
products as loaded, the samples are 
usually sacked. 

Sample crushing is not done for the fine 
sizes. For the coarse sizes the sample 
as taken is ground through a 00 
crusher; a 4-lb. sample is then riffled 
from the same spout. 

Sample drying is in an electric oven— 
over night at 220° F. 

Loss in sampling.—No checks have been 
made to determine how much, if any, 
additional moisture would be shown if 
moisture determinations were made 
strictly in accordance with A. S. T. M. 
standards. It is also probable that 
moisture is lost between the taking of 
the gross samples and the taking of 
the moisture sample after the primary 
grinding of the coarse coal samples. 
Considering the above and available 
data, it is estimated that 0.25 percent 
added to the moisture figures reported 
will give the total moisture. 


De-watering Methods 
P The shakers receive 220 
Unit No. 1 t. p. h. of coal and ap- 
proximately 1,500 g. p. m. of water from 
the washer. They are driven by eccen- 
trics through flexible wooden arms and 
supports, 150 r. p. m., 4%4-in. stroke, 8° 
pitch. The plus 5/16 go to the mixing 
conveyor or railroad cars without fur- 
ther de-watering. The water and 0x5/16 
coal goes to a primary settling tank. 
The 0 x 5/16 is elevated, rewashed and 
delivered to Unit No. 4, from which the 
oversize goes to a centrifugal dryer, then 
to mixing conveyor and railroad cars. 
Standard steel plates gave a life of 
about 24 months, A special alloy plate 


De-watering Units 


Sizes de-watered Type of unit Moisture 
5/16 x4% Shaker 3.5% 
0x 5/16 Cent. dryer 6.4% 
60 x 14M Vibrating screen 25.8% 
48 x 5/16 Shaker 12.7% 
De-watering Surfaces 
Unit No. 1 Unit No. 2 Unit No. 3 Unit No. 4 
Steel Stainless Stainless Bronze 
steel steel wedgewire 
5/16 rd. 1/16 60 M % m.m 
Life months 24 4 6 24 
nk 108 46 42 46 
TPH sq. ft. over 1.56 .96 14 .96 
TPH sq. ft. through AT .08 06 13 
150 350 250 180 
Stroke inches Hor 1% 2% 


in service six years appears good for at 


least six more, 

° The centrifugal dryer is 
Unit No. 2 driven by 50-hp. motor at 
350 r. p. m., rated capacity 75 t. p. h. 
Average feed estimated 50 t. p. h., 0 x 
5/16. The screens used in dryer are of 
stainless steel 3/32 in. thick with 1/16- 
rd. openings. Average life of plates, 
four months. The effluent goes to the 


primary settling tank. 

‘ This screen is similar to 
Unit No. 3 Unit No. 1, but is driven 
by steel arms at 250 r.p.m., 1%-in. 
stroke, minus 1° pitch. The deck has 
42 sq. ft. of 60-mesh stainless steel wire 
screen, supported on %4-in. mesh rubber- 
covered screen. The underflow returns 
to the primary settling tank. The 60 x 
14-mesh material recovered amounts to 
about 6 t. p. h. Eight samples showed 
moisture ranging from 21.3 to 31.4 per- 
cent—averaging 25.8 percent. 

This screen is similar to 


Unit No. 4 Unit No. 1, but is driven 
at 180 r. p. m., 2%4-in. stroke, 6° pitch. 
The feed is 50 t. p. h. of 0 x 5/16 over 
46 sq. ft. “-m.m. bronze wedgewire, 
profile C, 10.8 percent open area. Pro- 
files B and K have been tried but C 
gave most satisfactory results and a life 
of 24 months, compared with 12 months 
for B or K. 
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The oversize goes to dryer in Unit 
No. 2. The water and undersize go to a 
cone from which the underflow is pumped 
to a 70-mesh gravity screen. The gravity 
screen underflow which is high in ash 
and sulphur goes to the slate boot. The 
overflow from slate boot goes to primary 
settling tank—average 6 percent solids. 
The underflow from slate boot is wasted. 
The oversize from the gravity screen 
goes to a settling cone from which the 
underflow is fed to screen in Unit No. 3. 


Combinations of Sizes 


0 x 6-in., consisting of 0 x 4% washed, 
and 4 x 6 hand-picked, 64 samples, 3.8 
percent. 

0 x 4%-in., all washed, 18 samples 
ranging from 4 to 5.7 percent, average 
4.7 percent. 

0 x 2, all washed, average for year 
5.7 percent. 

Note: A consumer sampling the 0 x 
2-in. coal from this mine showed the 
following percent of average moisture 
before this plant began washing coal, 
and after: 

Two years unwashed coal at destina- 
tion, average moisture 4.3 percent. 

Eight months washed coal at destina- 
tion, average moisture 5.2 percent. 


—Submitted by T. W. Guy, Committee 
of Central West Virginia. 
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N. CW4 and Views 


of Interest to Mining Men 


@ ON January 1, Kennecott Copper 
Corp. resumed copper production at Ray 
and Chino mines. The Ray property has 
been closed down since April, 1933, and 
Chino since October, 1934. Rehabilitation 
of the plants has been under way for the 
past two months. On September 1, last, 
Kennecott instituted a substantial pro- 
duction increase at the Utah Copper 
Co.’s property. 


@ UNITED STATES silver production 
for the period January-October, 1936 
totaled 51,116,000 fine ounces. 


@ A RECENT report of the Bureau of 
Census shows that for the first 10 
months of 1936 the sale of mechanical 
stokers for residential purposes _in- 
creased 86.48 percent. Stokers for apart- 
ment houses and small commercial heat- 
ing jobs increased 31.46 percent. Gen- 
eral commercial heating and small high 
pressure steam plants increased 20.09 
percent. Large commercial and high 
pressure steam plants increased 43.40 
percent. 


@ NINETY men lost their lives from 
accidents in and about coal mines in the 
United States during October, 1936. Re- 
ports covering the first ten months of 
1986 show that 979 men have been 
fatally injured in the coal mines of this 
country, 780 at bituminous mines, and 
199 at anthracite mines. 


@ PROGRESS REPORT NO. 2 on in- 
vestigation of detachable rock drill bits 
by McHenry Mosier is an information 
circular published by the U. S. Bureau 
of Mines and covers a national survey 
of detachable bits in metal mines. It 
presents comparative costs for drilling 
with conventional and detachable bits, 
describes the reconditioning of drill 
steel and gives various data on rock 
drilling. 


@ THE COUNCIL for Industrial Prog- 
ress has recently released a pamphlet 
giving an analysis of production, wages 
and employment in manufacturing in- 
dustries from 1914 to 1935. Copies may 
be obtained from the Coordinator for 
Industrial Cooperation, Tower Building, 
Washington, D. C. 


@ THE fiftieth annual meeting of the 
Coal Mining Institute of America was 
held at the Fort Pitt Hotel, Pittsburgh, 
Pa. Among the papers presented was 
“Treated Mine Timbers,” by A. R. Joyce, 
Wood Preserving Corporation; “Studies 
of Roof Movement,” by E. R. Maize, 
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United States Bureau of Mines; “Most 
Essential Factors Introduced in Bitumi- 
nous Mines in the Past 50 Years to De- 
crease Hazards in Mining,” by A. R. 
Pollock, general manager, Ford Col- 
lieries Company; “Fifty Years’ Progress 
in Mechanization of Coal Mines,” by 
Charles Robinson, Kellys Creek Col- 
lieries Company; J. D. A. Morrow, presi- 
dent of the Pittsburgh Coal Company, 
made the principal address at the annual 
dinner. Dean E, A. Holbrook served as 
toastmaster. A number of other papers 
were presented and the meeting was 
very successful from every standpoint. 


@ COPPER and brass fabricators are 
operating at about 95 percent of ca- 
pacity. The demand for copper, brass 
pipe and tubing is coming mainly from 
the building trades, and it is estimated 
that the total consumption of these 
products for 1936 will be 15,000,000 
pounds more than in any previous year. 


@ THE IDAHO MARYLAND MINES 
CORPORATION, Grass Valley, Calif., 
has recently completed and placed in 
operation its new 300-ton mill at its 
King Midas Mine. The new mill is 
equipped with a crushing plant, ball mill, 
concentrating tables and flotation units. 


@ AMONG Bureau of Mines releases 
for November is an interesting paper on 
“Production of Explosives in the United 
States During the Calendar Year 1935,” 
presented by W. W. Adams and V. E. 
Wrenn. Manufacturers reported a total 
production of 308,381,250 pounds of ex- 
plosives. Coal mines consumed 81 per- 
cent of the total production of blasting 
powder and 99 percent of the total out- 
put of permissible explosives, which 
average 39,170,016 pounds. Metal mines 
used 27% percent of all high explosives 
other than permissibles. Quarries and 
non-metallic mineral mines consumed 17 
percent of the high explosives other than 
permissibles. Construction work re- 
quired the largest quantity, 40 percent 
of all high explosives manufactured dur- 
ing the year. 


@ DOMESTIC stocks of all grades of 
slab zine at the end of November totaled 
57,527 tons, the lowest since September, 
1929, according to figures released by 
the American Zinc Institute. The com- 
bined value of lead and zinc shipments 
by Tri-State mines and tailing mills for 
the first 44 weeks of 1936 reached $13,- 
531,240. The district produced and 
shipped during this period 361,140 tons 
of zinc, valued at $11,448,690. They 
also produced 42,100 tons of lead con- 
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centrates valued at more than $2,000,000. 
The Webb City and Oronogo lead and 
zine fields near Joplin, Mo., have been 
reopened after having been closed down 
for the past 18 years. 


@ NATIONAL COAL ASSOCIATION 
through its Bituminous Coal Research, 
Inc., recently released technical report 
No. 3 on “Efficiencies and Costs of Vari- 
ous Fuels in Domestic Heating.” The 
report covers the study conducted by the 
Battelle Memorial Institute in coopera- 
tion with the Research Committee. A 
survey in American Research and Coal 
Utilization in 1936 has also been com- 
pleted by the Research Committee. 


@ FORTY-FOUR million eight hundred 
thirty-three thousand twenty-three gross 
tons of iron ore were shipped by the 
Lake Superior producers during the sea- 
son now closed. This tonnage far ex- 
ceeds estimates early in the year show- 
ing an increase of 28 percent over the 
35,000,000 tons estimated as the 1936 
production. The gain over 1935 was 58 
percent, total production in that year 
being 28,362,368 tons. 


@ APPROXIMATELY 1,900 employes 
are affiliated with the Social Security 
Board at Baltimore and the office is now 
in full operation. A battery of 300 
alphabetical card-punching machines, the 
largest single installation of its kind in 
the world, is employed in the work of 
setting up accounts. Fifty-five sorting 
machines with a combined capacity of 
5,000,000 operations daily, and 56 tabu- 
lating machines, capable of handling a 
million cards daily, will be used by the 
accounting unit. 


@ THE OUTPUT of gold, silver, cop- 
per, lead, and zine from lode and placer 
mines in Arizona in 1935, in terms of 
recovered metals, was 241,754.60 fine 
ounces of gold, 6,601,280 fine ounces of 
silver, 278,029,289 pounds of copper, 15,- 
566,100 pounds of lead, and 6,673,932 
pounds of zinc, according to C. N. Gerry 
and Paul Luff, of the Salt Lake City field 
office of the U. S. Bureau of Mines. 
Comparative figures for 1934 were 167,- 
024.12 ounces of gold, 4,448,474 ounces 
of silver, 178,082,213 pounds of copper, 
6,877,216 pounds of lead, and 1,810,279 
pounds of zinc. The value of gold pro- 
duction increased from $5,837,493 in 
1934, to $8,461,411, silver from $2,875,- 
781 to $4,744,670, copper from $14,246,- 
577 to $23,076,431, lead from $254,457 
to $622,644, and zine from $77,842 to 
$293,653. The value of the metal pro- 
duction in Arizona from 1903 to 1935 
was $2,593,570,010, of which 89.66 per- 
cent represents the value of the copper; 
5 percent the value of gold; and 4 per- 
cent the value of silver. 


@ THE IMPORTANT features of 1935 
in Arizona mining were the reopening, 
in January, of the United Verde mine 
at Jerome, the reopening, in September, 
of the Inspiration Consolidated property 
at Inspiration, the marked increase in 
the production of copper ore from the 
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New Cornelia and Miami mines, the 
large gain in the output of siliceous gold 
ore from the mines at Oatman, Kathe- 
rine, Mammoth, Hillside, Cordes, and 
Octave, and the increase in the output 
of lead-zine ore from Ruby, Santa Cruz 
County. Of the total gold 236,597.60 
ounces were recovered from lode mines 
and 5,157.00 ounces from placers. 


@ THE OUTPUT of silver in Arizona 
in 1935 increased 48 percent over the 
output in 1934 and most of it (69 per- 
cent) was recovered from copper ore; 
the remainder was recovered chiefly from 
siliceous ore and lead-zine ore. Nearly 
62 percent of the state’s silver in 1935 
came from the Copper Queen branch at 
Bisbee, United Verde at Jerome, Eagle- 
Picher at Ruby, Magma at Superior, 
New Cornelia at Ajo, United Verde Ex- 
tension at Jerome, and the Hillside north 
of Hillside. 


@ OF THE total copper produced in 
Arizona in 1935, 276,469,902 pounds 
were recovered from copper ore and 67 
percent of the total production came 
from three mines operated by the Phelps 
Dodge Corporation. The largest pro- 
ducer of copper in Arizona in 1935 was 
the New Cornelia mine; it was followed 
by the Copper Queen, United Verde, 
Magma, Miami, and United Verde Ex- 
tension mines. The total value of the 
metals recovered from copper ore and 
precipitates was $30,161,989, or 81 per- 
cent of the total value of the gold, silver, 
copper, lead, and zinc produced in the 
state. 


@ THE LARGE increase (more than 
8,500,000 pounds) in the output of lead 
in Arizona in 1935 over the output in 
1934 was due chiefly to the increase in 
the production of lead-zine ore from the 
Eagle-Picher property at Ruby and lead 
ore from the “79” mine near Hayden 
Junction. Nearly 61 percent of the total 
lead was recovered from lead-zinc ore, 
30 percent from lead ore, and 7 percent 
from siliceous gold ore. The Eagle- 
Picher Mining & Smelting Co. was as 
usual the largest producer of lead in 
Arizona; it was followed by the “79,” 
Tombstone (Bunker Hill), and Tomb- 
stone Extension properties. 


@ THE HANNA FURNACE CORPO- 
RATION, a division of the National 
Steel Corporation, has completed plans 
for the construction of a battery of coke 
ovens. It is estimated their cost will 
be approximately $6,000,000. Hanna 
Furnace makes the pig iron requirements 
for the Greater Lakes Steel Corporation. 


@ DOMESTIC price of lead has been 
raised approximately $8 a ton; 6 cents a 
pound, New York, and 5.85, St. Louis, 
the highest price since 1930. At the 
same time export copper prices rose to 
the equivalent to 11.40 cents a pound 
c.i.f. European base ports, a new high 
for this metal. 


Sees Sales Gains In 1937 


Langbourne M. Williams, Jr. 


@ LANGBOURNE M. WILLIAMS, 
JR., president of the Freeport Sulphur 
Company, anticipates improved prospects 
for that industry in the coming year, 
provided unreasonable and excessive tax- 
ation does not interfere with this de- 
velopment. In a recent statement Mr. 
Williams said: 

“The year 1936 for the sulphur in- 
dustry was marked by a satisfactory in- 
crease in business due to the sustained 
rate of activity enjoyed by large users 
of sulphur, such as fertilizer plants, steel 
mills, acid plants, paper mills, rubber 
factories, and others. 

“Production figures for the entire year 
have not been compiled, but it is esti- 
mated that approximately 2,000,000 tons 
of sulphur were mined by American 
producers. This reflects an increase of 
nearly 22% per cent over the 1,632,590 
tons produced in 1935. 

“For 1937, the sulphur industry should 
again enjoy sales gains in proportion to 
the general increase in industrial activ- 
ity. Sulphur itself is a basic industrial 
and agricultural necessity and plays an 
integral part in scores of manufacturing 
processes. For this reason its produc- 
tion figures have long been regarded as 
an index of general business prosperity. 

“The industry in 1936 faced increased 
competition from foreign producers 
whose output of both pyrites and crude 
sulphur was expanded. Many of these 
countries were aided in their production 
activity by governmental help in the 
form of high tariffs and direct subsidies. 

“The competition which confronts the 
American sulphur industry consists not 
only of the production of crude sulphur 
(brimstone), but also in the form of 
pyrites, smelter gasses and other by- 
products. When viewed in its relation 
to the total consumption of the element 
sulphur, the proportion of the market 
enjoyed by the American brimstone pro- 
ducers is far less than is commonly 
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supposed. The fact is that in 1935 
America’s brimstone producers accounted 
for less than 26 per cent of the total 
world production of sulphur. 

“The chief barrier to progress faced 
by the American sulphur industry, in 
addition to increased foreign competi- 
tion, has been an increase in severance 
taxes in the sulphur-producing states. 
However, the action of the Texas Legis- 
lature in reducing to $1.03 a proposed 
severance tax of $2 indicates a growing 
realization in the South that unreasona- 
ble and excessive taxation tends to drive 
away capital, prevents the development 
of new industries, and retards general 
prosperity which would give employment 
to thousands of people. The action in 
Texas, it is hoped, presages an era of 
better understanding in the South be- 
tween governmental bodies and industry 
which will quicken the pace of industrial 
activity in that region and make for 
greater development and expansion. 


“During the past year, research experts 
and scientists have been studying many 
new uses for sulphur, particularly in the 
field of agriculture, and the results of 
these studies should prove of great bene- 
fit to millions of farmers. The Freeport 
Sulphur Company has been cooperating 
with state agricultural colleges and farm 
experiment stations in an attempt to 
perfect many of the operations involved 
in these new uses for sulphur. 


“Expansion of agricultural markets 
during the past year has convinced the 
sulphur industry that it has much in 
common with the farmer. We are con- 
sidering his problems as our problems 
and striving through scientific research 
to ease the farmer’s burden and add to 
his profits. 

“The year 1937, I believe, will see a 
continuation of this growing alliance 
between industry and agriculture, with 
attendant benefits to the country as a 
whole.” 
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@ BITUMINOUS coal production in the 
United States for the week ending De- 
cember 19 was approximately 10,225,000 
net tons, being approximately 2,000,000 
tons greater than for the same period 
in 1935. 


@ MONTANA SOUTHERN MINES 
COMPANY has finished its 100-ton fio- 
tation concentrator, near Pony, Madison 
County, and has started operations un- 
der the direction of Milton I. Leydig, 
president and general manager. 


New Secretary 


@ EVAN JUST succeeds M. D. Har- 
baugh as secretary of the Tri-State Zinc 
and Lead Ore Producers Association. He 
is a graduate of Northwestern Univer- 
sity and of the University of Wisconsin, 
both in geology. Has been engaged in 
geological and engineering work both 


Evan Just 


in connection with the mining and the 
oil industries. He taught one year at 
Lehigh University and three years at 
the New Mexico School of Mines. He 
leaves a position as production engineer 
for the Carter Oil Company, at Seminole, 
Okla., to take his new position about 
January 1. 


Foundation to Encourage Research 


@ SPURRED by a dual desire to stimu- 
late scientific development in the arc 
welding field, and to honor the pioneer 
work of its president in promoting arc 
welding and perfecting and developing 
arc welding equipment and electrodes, 
The Lincoln Electric Company has just 
completed its long-contemplated plans 
for establishing a fund and foundation to 
encourage study and research for benefit 
of the industry. 

This new fund, which was voted by 
directors of the company at the turn of 
the year, has been named “The James F. 
Lincoln Are Welding Foundation.” Ob- 
jects of the foundation, and the signifi- 
cance of its name, are best set forth in 
the inaugurating resolution just adopted 
by The Lincoln Electric Company’s 
board. This states in part: 

“Werks it is desired in the public 
interest that careful and extensive scien- 
tific study, research and education in 
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respect of development of the arc weld- 
ing industry be encouraged; and 

“WHEREAS the comparatively recent 
developments of electric arc welding dis- 
close a vast field of study and research 
which yet is in its infancy ...; and 

“WHEREAS through such study and 
research the public and modern industry 
should have the benefit of accurate 
knowledge and information in matters 
affecting the application of electric arc 
welding to machinery and equipment; 
and 

“WHEREAS it is the desire of this com- 
pany to assist in furthering said objects 
and to provide suitable rewards therefor: 
Now, therefore, be it 

“Resolved, That The Lincoln Electric 
Company should, and it does hereby, 
found, create and establish for such pur- 
pose, a scientific educational fund and 
foundation, which shall be organized and 
operated exclusively for the purposes as 
set forth in this resolution; and further, 
as a token of its esteem and respect for 
James F. Lincoln, and for his wide expe- 
rience and interests in said scientific 
subjects, it denominates such as ‘The 
James F. Lincoln Arc Welding Founda- 
tion’.” 

Principal direction of the foundation’s 
work will be given by Dr. E. E. Dreese, 
chairman of the department of electrical 
engineering of the Ohio State University. 

Other trustees who will serve with Dr. 
Dreese on the foundation are W. B. 
Stewart, distinguished member of the 
Cleveland Bar, and H. R. Harris, vice 
president of the Central United Bank 
of Cleveland. 

Acceptance by Dr. Dreese of his im- 
portant position with the Foundation 
places its program on the highest possi- 
ble plane, and assures the carrying out 
of studies which will view arc welding 
with full regard to both its economic and 
social significance. 

After receiving the second electrical 
engineering doctorate degree ever given 
by the University of Michigan, in 1929, 
Dr. Dreese was appointed professor of 
electrical engineering at the Ohio State 
University, and in February, 1930, was 
made chairman of the department. 

He is author of numerous papers pre- 
sented before the American Institute of 
Electrical Engineers, of which he is an 
outstanding member. His other connec- 
tions with the field of science include 
membership in the Society for Promotion 
of Engineering Education, and in Tau 
Beta Pi, Sigma Xi, and Eta Kappa Nu 
honorary fraternities. 

Commenting on the honor just be- 
stowed upon him, President James F. 
Lincoln states: 

“The world is just becoming aware of 
the rise of a new industrial process 
which holds economic and social signifi- 
cance of the highest order. 


“In laboratory and in mill and factory 
the world around, scientists and tech- 
nicians are seeking to develop new phases 
of the electric arc as a superior welding 
technic. 

“Already, their persistent pioneering 
has brought forth amazing results. With 
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Jas. F. Lincoln, 
President, Lincoln Electric Co. 


the aid of the electric arc, many indus- 
trial methods, together with new proc- 
esses of incalculable benefit have been 
made commonly available. 

“Yet, so recent is the development of 
are welding as a practical process, its 
full benefits have been experienced by 
not more than one in five potential users. 

“It is indisputably a fact that every 
manufacturer, every engineer, every 
merchant, and every consumer of vir- 
tually every product now made has a 
vital interest in further development of 
the are welding process—in speeding the 
widest possible acceptance of this com- 
paratively new method which produces 
so much better for so much less. 

“As a consequence, I feel signally hon- 
ored in having my name attached to a 
foundation which will seek to help the 
are welding industry improve and extend 
its benefit. 

“The sole purpose of this new foun- 
dation is to challenge the attention of 
manufacturers whose products benefit 
society; and to stimulate the ingenuity 
of every engineer and skilled worker 
interested in extending the frontiers of 
knowledge and achievement. 


“This arousing of interest through the 
foundation will result, I believe, in lower 
production costs for thousands of de- 
vices and commodities now employed in 
manufacture or moving in commerce, 
and will give constantly increasing mar- 
kets the benefit of better, stronger and 
more serviceable goods.” 


It is expected that directors of the 
foundation will complete their organiza- 
tion of a comprehensive program at an 
early date, and that the foundation will 
announce the first of its activities by the 
close of this month. 


“Proximate Coal Analyses” 


@ A NEW publication, Mac’s “Proxi- 
mate Coal Analyses,” compiled by Wil- 
liam C. MacQuown and published by the 
Coal Information Bureau, Inc., is now 
available for immediate delivery. This 
publication contains proximate coal 
analyses on the majority of the mines in 
the United States, alphabetically ar- 


| mal 
| 
| 
| 
| 
| | 


aS Fs 


ranged by the name of the mine, followed 
in each instance with the following 
data—location of mine (county and 
state), operator, name and address of 
selling agents, date and origin of anal- 
yses, as well as data on the condition of 
the sample, size and seam, followed by 
the proximate analysis (moisture, vola- 
tile, carbon and ash) together with sul- 
phur, british thermal units and fusing 
point of the ash. 


An alphabetical list of coal operators 
is also included showing the name and 
location of mines (county and state), to 
be used in locating the name of mine 
when operator only is known. In addition 
to the above, data is included on the de- 
scription of the ultimate and proximate 
analyses of coal and method used to 
determine the proximate analysis to 
collect the sample, prepare the sample 
for analysis and make the proximate coal 
analysis. In order that any special or 
private analyses can be listed in the 
same publication, a number of ruled 
blank sheets have been provided. 


@ THE American Zinc Institute an- 
nounces that it will present its educa- 
tional exhibit in 1937 at the following 
points: Pennsylvania Farm Show, Har- 
risburg, Pa., January 15-27; Northwest 
Lumbermen’s Convention, Minneapolis, 
January 19-21; Ohio University Farm 
Week, Columbus, Ohio, January 25-29; 
Illinois Lumber and Material Dealers 
Convention, February 9-11; and Wiscon- 
sin Retail Lumbermen’s Association, 
Milwaukee, February 16-18. 


@ NATIONAL LEAD COMPANY, 
through its president, F. M. Carter, an- 
nounces that on January 1 it revised its 
existing pension plan to provide retire- 
ment incomes independent of and addition 
of old age benefits payable in the future 
by the Government under the Federal 
Security Act. Seven thousand employes 
are involved. To accomplish its objec- 
tive the company terminated its existing 
pension plan, one of the oldest in the 
country, and the new plan which is ac- 
tually a combination of two separate 
plans was instituted on January 1. 


Socorro, New Mexico 


@ THE State Bureau of Mines and Min- 
eral Resources announces the publication 
of a revised edition of the “Oil and Gas 
Map of New Mexico,” by A. Andreas, the 
revisions being to July 15, 1936. The 
original map, by Dean E. Winchester, 
was published in 1931, and was included 
in Bulletin 9 of the Bureau, “The Oil and 
Gas Resources of New Mexico.” The 
map shows the location of nearly 200 
anticlinical structures in the State, and 
also the location, total depth, and results 
(by symbol) of approximately 1,200 
wildcat wells. Known oil and gas fields, 
pipe lines, refineries, etc., are shown. 
The scale is 1 to 1,000,000. The price is 
75c printed on paper and $1.25 mounted 
on cloth. 


NORTHWEST MINING ASSOCIATION MEETS 


Left to right—A. W. Dickinson, of the American Mining Congress; D. |. Hayes, 
American Zinc Co.; Lewis P. Larsen, Pend Oreille Mines and Metals Co., and 
Arthur Campbell, State Mine Inspector of Idaho. 


@ THE CONVENTION held in Spo- 
kane, Wash., December 3, 4 and 5, by 
Northwest Mining Association, was the 
most successful held there in years. This 
organization is 42 years old and claims 
to be the oldest mining association in the 
United States. Bliss Moore and Charles 
P. Robbins, both of Spokane, are presi- 
dent and secretary, respectively. 

Optimism in mining circles throughout 
the Pacific northwest, made the session a 
lively one, and the importance of prob- 
lems between the mining industry and 
the Government drew influential mining 
men and Government officials. Harold 
H. Neff and F. W. Boericke, of Wash- 
ington, D. C., were present, representing 
the SEC and held long conferences with 
officials of the association who are strug- 
gling to secure concessions from the 
commission in order that the financing 
of mining enterprises may be less diffi- 
cult. The association is striving par- 
ticularly to relieve companies desiring to 
raise less than $30,000 of what are con- 
sidered burdensome conditions imposed 
by the commission, 

Donald A. Callahan, of Wallace, gave 
the chief address at the annual banquet. 
“The time has come when the mining in- 
dustry must organize to protect itself 
against hastily enacted and untested 
laws,” he said. “We have seen the cen- 
tralization of power in Washington with- 
out testing the good or bad of it. Only 
time will tell. There is only one thing 
that can destroy this nation, that is the 
clamy hand of government itself.” 

A. W. Dickinson, of Washington, D. 
C., representing the American Mining 
Congress, gave an address at one of 
the sessions. Others were given by E. 
A. White, manager of the Tacoma smel- 
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ter; Judge Charles W. Beale, of Wallace, 
Idaho; Dr. Phil J. Shenan, of the United 
States Geological Survey; Frank J. Cot- 
ter, representative from Alaska, and 
others. 

The long tunnel which will be nearly a 
mile when completed, which is being 
driven by the American Zinc, Lead and 
Smelting Company to secure deep de- 
velopment in the property of Metaline 
Mining and Leasing Company, at Meta- 
line Falls, Wash., was described in de- 
tail by D. I. Hayes, of St. Louis, west- 
tern representative of the company and 
engineer in charge. It is now in nearly 
2,000 ft. 

“The tunnel is 8 by 8 ft.,” Mr. Hayes 
said. “Thirty-lb. rails are used to pro- 
vide a 24-in, gage track on one side of 
the tunnel. The other side is used for 
drainage ditch, air lines, water lines and 
ventilating tubing. * * * 

“Each heading shift completes the 
cycle of drilling, blasting and loading the 
blasted rock of at least one round in a 
shift. The average round completed in 
one shift is 8 to 9 ft. Two 3%-in. rock 
drills with automatic feed are used to 
drill out a round. One drill in first class 
repair is kept available at the heading 
for quick change in case of trouble with 
one of the machines. Each of the two 
drills is set up on a vertical column with 
a 4-ft. arm. The drill crew consists of 
three machine men and a helper. An 
extra machine man is carried to insure 
normal drilling progress in case one of 
the experienced men is forced to lay off. 
An average round consists of approxi- 
mately 26 8% to 9% ft. holes. 

“Time required to set up machines, 
drill out and blast varies from three to 
five hours depending on the formation. 
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The tunnel to date has cut directly across 
the bedding of a sedimentary formation. 
The cars and mucking machines are of 
special design for this work. The cars 
are 3-ton capacity with body 8 ft. long 
and 42 in. wide and 49 in. high. The 
track is on one side of the tunnel close 
enough to the rib so that the car just 
clears the rib. This is to permit the use 
of a cherry picker to hoist an empty 
car to one side of a trip of cars so that 
empty ones can be supplied at the muck- 
ing machine with a minimum of switch- 
ing delay. The cherry picker consists of 
an air cylinder and piston hung from a 
crawl that rolls on a 3%-in. jack bar 
that is set up across the back of the 
tunnel. The cherry picker is portable 
and is moved up frequently to permit 
quick car switching during mucking. 
The mucking machine is actuated by 
compressed air. It consists of a light 
weight but powerful air hoist mounted 
on a track portable loading ramp and 
slide and a 7 cu. ft. scraper. A blasting 
round usually amounts to from 60 to 75 
tons or broken rock. Time required to 
muck out a round, including setting up 
and removing the muck, is from two to 
three hours. 

“A 5-ton storage battery locomotive is 
used for haulage and switching. Trans- 
portation distance will soon require two 
locomotives during mucking.” 


+ 


Items on Montana mines furnished by 
the Montana Mining Association. 


+ + 4 


@ JARDINE MINING COMPANY has 
just issued a booklet covering its quar- 
terly report for the period ended October 
1, 1936. A very complete report of oper- 
ations is given by Newton W. Emmens, 
general manager. Net operating income 
for the period is given at $12,689.49, 
treating about 125 tons per day. The 
company is now bringing its capacity up 
to 300 tons per day and improving its 
metallurgical process, under the super- 
vision of George G. Griswold, Jr., famed 
Butte metallurgist, who also is a director 
in the company. The company has an 
authorized capital of 1,000,000 shares of 
$1 par stock, of which 657,877 are out- 
standing. 


@ AT THE November meeting of the 
Montana Section of the American Insti- 
tute of Mining and Metallurgical Engi- 
neers, A. S. Richardson, head of the 
ventilation department of the Anaconda 
Copper Mining Company, made an ad- 
dress on the workings of his department, 
the meeting being held in his laboratory, 
where he demonstrated the different ma- 
chines and apparatus used in testing 
underground air, especially for dust par- 
ticles. He was followed by Prof. Mel- 
ville Sayre, of the staff of the Montana 
School of Mines, who spoke on Archeo- 
logical Problems of Montana. Dean Mil- 
nor Roberts, of the University of Wash- 
ington, was a guest. 
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Harbaugh Joins Lake Superior Iron Ore 
Association 


@ M. D. HARBAUGH has assumed his 
new position as Vice-President of The 
Lake Superior Iron Ore Association, and 
becomes executive in charge of its offices 
in the Hanna Building, Cleveland. He 
comes from Miami, Okla., where he 
leaves a position as Secretary of the 
Tri-State Zinc and Lead Ore Producers 
Association which he has held since June, 
1929, 

Mr. Harbaugh was born in Kansas 
City, Mo., May 18, 1892, and was reared 
there. After graduating from high 
school, he was employed for two years 
on a surveying party with the Kansas 
City Park Department, and then spent 
three more years partly with the city and 
partly with the Kansas City Terminal 
Railway, in responsible positions in sur- 
veying, drafting and construction work 
on a variety of municipal, railway, and 
other projects in and about Kansas City. 
For the next two years he was employed 
as an engineer on railway valuation 
work, first in Arkansas on field work for 
The Interstate Commerce Commission, 
and later in the offices of the Kansas 
City Terminal Railway. From 1917 to 
1919 he was with the Missouri Highway 
Department as a field engineer and con- 
struction superintendent. 

In 1919, Mr. Harbaugh enrolled in the 
Department of Mining Engineering at 
the University of Wisconsin. He grad- 
uated in 1923, after serving as instructor 
in surveying one season at the Devils 
Lake Engineers Summer Camp, spending 
one summer again on railroad valuation 
in Missouri, and two summers on geo- 
logical mapping in northern Wisconsin 
with the State Geological Survey. As 
an upper classman, he was for two years 
research assistant to Professor W. J. 
Mead of the Department of Geology, 
working on problems in_ structural 
geology. 

Following graduation, he went to the 
Kentucky-Illinois fluorspar district for a 
year, in charge of diamond drilling and 
other exploration for the Aluminum 
company of America, under the direction 
of Professor Mead, consulting geologist. 
After geological examinations for the 
Aluminum Company relating to a pro- 
posed dam and a hydro-electric tunnel 
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in the Great Smoky Mountains in the 
summer of 1924, Mr. Harbaugh returned 
to the University of Wisconsin as in- 
structor in Engineering Geology. He 
took the M.S. Degree in the spring of 
1925 and continued graduate studies and 
professional work during his affiliation 
with the university until June, 1927. 
The next two years were spent in exami- 
nations of mineral properties in areas 
ranging from British Columbia and New- 
foundland to Mexico, and included field 
work as consulting geologist for the 
geophysical prospecting firm of Mason, 
Slichter and Gauld. 

From June, 1929, to December, 1936, 
Mr. Harbaugh was Executive Secretary 
of the Tri-State Zinc and Lead Ore Pro- 
ducers Association of Oklahoma, Kansas 
and Missouri. His work there was statis- 
tical, technical and engineering in nature, 
much of it dealing with public relations, 
freight and other utility rates, taxation, 
workmen’s compensation insurance, and 
other matters concerning economic and 
labor problems. In the interests of the 
zine and lead industry, he has been an 
active member of the American Zine 
Institute and the American Mining 
Congress. 

Mr. Harbaugh is the author of mag- 
azine and newspaper articles on technical 
and economic subjects, and co-author of 
“A Story of the Tri-State Mining Dis- 
trict” and a comprehensive technical 
paper on the “Milling Practice in the 
Tri-State District.” 

He is an active member of the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers, has served as Secre- 
tary and Director of the Tri-State Sec- 
tion since 1929, and is a member of the 
Committee on Mining Geology. He is 
also a member of the engineering and 
scientific fraternities—Tau Beta Pi, 
Sigma Xi, and Gamma Alpha, and of 
various civic organizations including the 
Rotary Club. 

Mr. Harbaugh was married May 31, 
1924, to Marjorie Bangs Warvelle of 
Chicago. Their children are John, Daniel, 
Philip, Marjorie and Sylvia. 


@ NEIHART CONSOLIDATED SIL- 
VER MINING COMPANY, of Neihart, 
Cascade County, has given a four year 
lease on its property to the Silver Min- 
ing & Milling Company, according to W. 
A. Brown, of Great Falls, treasurer. The 
leasors will pay a sliding scale royalty of 
from 12% percent to 20 percent. The 
property, which formerly produced sil- 
ver ores, has been shut down since 1924. 


@ THE wholesale sales of all waste 
materials, including scrap iron and steel 
and non-ferrous scrap metals, amounted 
to approximately $400,000,000 in 1935, 
it was stated by Benjamin Schwartz, 
Director General of the Institute of 
Scrap Iron and Steel. This figure was 
based on a preliminary report just issued 
by the Census Bureau, covering whole- 
sale distribution for the year 1935, in 
connection with the Census of Business 
conducted for that year. Forty-eight 
hundred establishments in the waste ma- 
terials trade reported a volume of $394,- 


- 
| 
: 
| 
| 


034,000, which represented an increase 
of 45 per cent over 1933. 

Operating expenses for all firms 
amounted to $57,536,000, including a 
payroll of $30,704,000. Out of the total 
number of establishments, 4,420 were 
active proprietors and firm members. 
The average number of employes for the 
entire year amounted to approximately 


30,000. The stocks on hand at the 
end of the year were estimated at 
$33,325,000. 


Robert Emmet Tally 


Robert Emmet Tally, distinguished 
mining engineer, past president and di- 
rector, the American Mining Congress 
and past president and director, the 
American Institute of Mining and Metal- 
lurgical Engineers, died December 7 
after a short illness. He was 59 years 
old and made his home in Prescott, Ariz., 
although he spent considerable time in 
New York City. 


The industry suffers a distinct loss in 
the death of Mr. Tally. He was a leader 
of men and industry; an advocate of a 
sound and workable plan for stabiliza- 
tion of the mineral industries. He was 
one of the most progressive operators 
and led the way in establishing efficiency 
in production methods. He was a staunch 
advocate of practical industrial relations, 
and was beloved by all who knew him. 

Born in Virginia City, Nev., the son 
of T. J. and Jane D. Tally, he studied 
engineering at the University of Nevada 
and the Nevada School of Mines, receiv- 
ing degrees of Mining Engineer and 
Bachelor of Science. He was affiliated 
with the various mining camps in west- 
ern United States and Canada after his 
graduation, working as a miner, engineer 
and assayer. He became associated with 
the United Verde Copper Company 29 
years ago, and established an enviable 
record at that property. He retired from 
active service, when his company was 
acquired by the Phelps Dodge Corpora- 
tion. It was largely due to his guidance 
that this company progressed from a 
comparatively small mine to one of the 


nation’s important copper producers. As 
an employer he adopted the premiums 
wage and group insurance systems and 
his company provided hospitals and rec- 
reation grounds for the workers. He 
served as arbitrator in many disputes in 
the copper industry and in one of his 
many published articles outlined his 
philosophy as follows: “The employer 
should take an active interest in worthy 
civic affairs. * He should have genu- 
ine affection and regard for his men and 
take a keen personal interest in their 
welfare. He should understand their 
viewpoint and endeavor to correct them 
when wrong. Men who have grown old 
in the service of an employer are en- 
titled to every possible consideration not 
only from the standpoint of justice but 
as an example to the younger men.” 
Mr. Tally served as president of the 
American Mining Congress, 1929-30, and 
was a director for many years, taking an 
active part in its work. He was chan- 
cellor of the Board of Regents of the 
University of Arizona and much credit 
is due him for the advancement of the 
university. He also was a member of 
the Mining and Metallurgical Society of 
America. 


William Wearne died after a brief ill- 
ness at his home in San Diego, Calif., on 
November 30 at the age of 64. He is 
survived by his wife, son and daughter. 
Mr. Wearne became associated with the 
Inland Steel Company in 1906, and was 
superintendent of the Laura Iron Mine 
on the Mesaba Range until his retire- 
ment in 1935. All of the developments 
of the company with respect to iron min- 
ing took place under his supervision. He 
developed the company’s mines on the 
Cuyuna Range, and later supervised the 
taking over of the Morris and Greenwood 
mines on the Marquette Range. 


—Personals— 


William N. Rossberg, mining engineer 
of Los Angeles, formerly general man- 
ager of the Montana interests of the late 
Senator W. A. Clark, is doing profes- 
sional work in Montana and Idaho. 


L. T. Putman was recently elected 
president of the Winding Gulf Coal 
Operators Association. Other officers 


elected were: J. A. Hunt, vice president; 
P. C. Graney, secretary-treasurer, and 
H. M. Scott, assistant secretary. 


William G. Caperton, vice president, 
Scotia Coal & Coke Co., Charleston, W. 
Va., was elected president of the New 
River Coal Operators Association at its 
annual meeting early in December. Other 
officers elected were Gilbert Smith, gen- 
eral manager of the Dunedin Coal Com- 
pany, vice president; T. M. Snyder, vice 
president of the Koppers Coal Company, 
treasurer; and Stanley C. Higgins, secre- 
tary. 
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W. P. Chinn 


W. P. Chinn has retired as general 
manager for Pickands, Mather and Com- 
pany in the Lake Superior District, ef- 
fective January 1, 1937. A. D. Chisholm 
has been appointed to the position of 
general manager for this district. 


J. J. Foster has been appointed assist- 
ant to R. E. Salvati, general manager of 
the Island Creek Coal Company. 


Jerome C. White has been promoted to 
assistant production manager for the 
Pittsburgh Coal Company. 


George W. Brown has been appointed 
superintendent of the Edgewater Mine of 
the Tennessee Coal, Iron and Railroad 
Company. 


Samuel Barker, Jr., consulting engi- 
neer of the Butte Copper & Zinc Com- 
pany (subsidiary of Anaconda) has re- 
turned to Butte from Mexico City. He 
was accompanied by Mrs. Barker. 


Frederick C. Gilbert, Butte mining 
engineer and secretary of the Mining 
Association of Montana, has returned to 
Butte after making a mine examination 
in Oregon for eastern capitalists. 


Samuel M. Cassidy has resigned as 
superintendent of the Saxton Coal Min- 
ing Company and James S. Anderson, 
formerly with the Madison Coal Corpora- 
tion, has been appointed to the position. 


William B. Daly, general manager of 
mines of the Anaconda Copper Mining 
Company, Butte, is making a business 
and pleasure trip to California, New 
Mexico, and Arizona and probably will 
be gone about six weeks. 


Dr. L. E. Young, vice president of the 
Pittsburgh Coal Company, has been pro- 
posed for a two-year term as director of 
the American Institute of Mining and 
Metallurgical Engineers. Dr. Young was 
a recent Washington visitor, cooperat- 
ing with the Bureau of Mines in outlin- 
ing its work. 
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Wm. R. Chedsey 


Wm. R. Chedsey, head of the Depart- 
ment of Mining, the Pennsylvania State 
College, has been elected president of 
the Coal Mining Institute of America 
which is now starting its fifty-first year 
of service to the coal industry. 


L. W. Shugg, General Electric Com- 
pany, Schenectady, N. Y., has been 
elected president of the Exhibitors Ad- 
visory Council, Inc. The Council is a 
non-profit fact-finding organization, com- 
posed of leading industrial and trade 
companies who present exhibits of their 
products. It will furnish complete data 
on all types of shows. 


Warren Prosser, mining engineer, Den- 
ver, Colo., was a Washington visitor dur- 
ing the month. Mr. Prosser is very 
much interested in aviation, flying his 
own plane. He took an active part in 
the development of the convention of the 
Western Division of the American Min- 
ing Congress, held in Denver in Sep- 
tember. 


James F. McCarthy, of Wallace, Idaho, 
president of the Hecla Mining Company, 
was elected a director of the Northwest 
Mining Association at its annual meet- 
ing. 


Herbert Fitzpatrick has been elected 
head of the Van Sweringen interests. He 
is now vice president and general coun- 
sel of the Chesapeake and Ohio Railway. 


J. A. Krugler, of New York, has been 
appointed general sales manager of the 
Taylor-Wharton Iron and Steel Com- 
pany, High Bridge, N. J., effective De- 
cember 1, 1936. Mr. Krugler succeeds 
J. C. Taylor, Jr., who recently resigned. 
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James J. Carrigan, Anaconda Copper 
Mining Company, has been elected presi- 
dent of the Montana Society of Engi- 
neers. 


A. T. Thompson has resigned as secre- 
tary and treasurer of the Phelps Dodge 
Corporation effective January 1, 1937. 
James E. Fisher has been elected treas- 
urer and assistant secretary, and George 
R. Drysdale has been elected secretary 
and comptroller. 


Howard I. Young, president of the 
American Zinc, Lead & Smelting Com- 
pany, is an ex-officio member of the 
“Galvanizers Committee,” a new per- 
manent organization combining the tech- 
nical groups of the steel and zinc indus- 
tries. Mr. Young is also president of 
the American Zine Institute and the 
American Mining Congress. 


R. C. Allen, vice president, Ogle- 
bay Norton & Company, is the official 
candidate for president of the American 
Institute of Mining and Metallurgical 
Engineers for 1937. 


D. C. Gilbert was recently elected presi- 
dent of the Ophir Milling Company of 
Utah, a newly incorporated company. 


Charles H. Segerstrom announces that 
Carson Hills Gold Mining Corporation, 
at Melones, Calif., of which he is presi- 
dent, has completed construction of the 
800-ton mill unit. Both the crushing 
and cyanide plants of this company have 
been enlarged. 


J. B. Putnam, formerly of Pickands, 
Mather & Co., attorney of Cleveland, 
Ohio, was in Washington on December 
11. Mr. Putnam recently returned from 
a European trip. 


A. C. Wilby has been appointed man- 
ager of public relations for the Chicago 
district of the Carnegie Illinois Steel 
Corporation. Previously Mr. Wilby was 
assistant to the president for the Uni- 
versal Atlas Cement Company. Wm. 
Voight, Jr., has been appointed to a sim- 
ilar position for the Pittsburgh district 
of this company. 


O. G. Leichliter, for many years gen- 
eral superintendent of the Weirton Coal 
Company, has resigned as of January 1, 
1937, and will devote all his time to the 
affairs of The Mudge Oil Company, of 
which he is vice president and general 
manager, and with which company he 
has been connected since its organization. 
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William Loach, president of the Wolf 
Tongue Mining Company, Boulder, Colo., 
has returned to his home after an eastern 
trip, which included Washington. 


J. W. Allen, Inspiration Copper Com- 
pany, spent several days in Washington 
during the month. 


Charles O’Neill has been elected presi- 
dent of the newly created United Eastern 
Coal Sales Corporation, which will mar- 
ket coal produced by the Rochester and 
Pittsburgh Coal Co., J. H. Weaver Com- 
pany and Barnes and Tucker Company. 
Twenty-one mines are involved and a 
number of coke ovens with a total ca- 
pacity of 50,000 tons per day. 


J. J. Sellers, West Virginia Coal & 
Iron Co., Roanoke, Va., was a Washing- 
ton visitor early in December. Mr. Sel- 
lers is cooperating with the Operators 
Committees of the American Mining 
Congress. 


George W. Potter 


George W. Potter has been elected 
vice president of the Eagle Picher Lead 
Company. 


W. R. Storms sailed from San Fran- 
cisco late in November to join the staff 
of the H. A. Wendt & Co., Ltd., of 
Manila, Philippine Islands. He was for- 
merly connected with the United States 
Bureau of Mines. 


R. E. Salvati, general manager of the 
Island Creek Coal Company, has re- 
turned to his home at Holden, W. Va., 
after an extended vacation in Italy and 
France. 


C. W. Gibbs, general manager of the 
Harwick Coal and Coke Company, Pitts- 
burgh, Pa., has been elected general 
chairman of the executive committee of 
the Mining Section of the National 
Safety Council. 
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Social Security 


@ WITH 35 state unemployment com- 
pensation laws already approved by the 
Social Security Board, Kentucky’s law 
pending approval, and one (Delaware) 
state legislature considering such legisla- 
tion, the entire program received a jolt 
when a three-judge Federal court in Ala- 
bama declared that state’s law invalid. 
The decision does not directly affect the 
Federal Act, and the court did not pass 


upon the constitutionality of the national 
law. 


The court, sitting in Montgomery, 
Ala., held that the state act violated 
both the state and Federal constitutions 
because (a) of unfair expropriations of 
employers’ funds without compensating 
benefits, (b) classification (restricting 
Act to eight or more employes) is arbi- 
trary and violation of due process, (c) 
impairs the obligation of contracts be- 
tween employes and employers. The suit 
was brought by the Gulf States Paper 
Corporation, and Southern Coal & Coke 
Company. A permanent injunction was 
granted by the court against the State 
of Alabama, restraining it from enforc- 
ing the Act. 


It was understood in Washington that 
Alabama state officials planned an im- 
mediate appeal te the Supreme Court of 
the U. S., jumping the intermediate cir- 
cuit court of appeals. The Supreme 
Court, a few weeks ago, held the New 


York unemployment compensation law 
valid by a surprising 4 to 4 decision 
without setting any precedent for future 
cases by expounding the law. 

Meanwhile, the only pending test of 
the Federal Act itself was also before 
the supreme court on a request for a 
writ of certiorari. The case is that of 
a stockholder of the Boston & Maine 
Railroad, who attacked the validity of 
the Federal Act and the 1 per cent tax 
it levies on employers for 1936. The 
Federal District Court in Boston held the 
Act valid and dismissed the stockholders’ 
suit. This week, in an attempt to secure 
an early ruling, counsel for the stock- 
holder jumped the Circuit Court of Ap- 
peals and is seeking to have the Supreme 
Court take the case. Whether the Su- 
preme Court will accept jurisdiction will 
be known probably within the next two 
weeks. 


Through either the Alabama or the 
Boston test case a definite ruling on 
constitutionality of the unemployment 
compensation section of the Federal So- 
cial Security Act is expected. If the 
Alabama decision is upheld or the Boston 
decision reversed, a precedent would be 
set for similar action in other states 
whereby state laws would become inop- 
erative and the Federal Act would mean 
nothing. 


@ ABOUT 100 representatives attended 
the Minnesota section of the American 


| MAIL YOUR ORDER NOW?! | 


Institute of Mining and Metallurgical 
Engineers held in Duluth, Minn., Decem- 
ber 8. W. L. Taylor, of Hibbing, was 
elected chairman of the section for the 
coming year. E. W. Davis, of Minne- 
apolis, and P. G. Harrison, of Crosby, 
Minn., were elected vice chairmen. S. E. 
Atkins, of Duluth, was reelected secre- 
tary. 


@ UNION MINERS of the Utah Park 
City district voted three to one to end 
their strike which closed three mines in 
the area. Approximately 1,200 employes 
of the Silver King Coalition, the Park- 
Utah Consolidated and the Park City 
Consolidated mines will return to work. 
The action of the Park City workers 
brings to close the state-wide strike 
called on October 9 by the International 
Union of Mine, Mill and Smelter Work- 
ers. As a result of higher lead prices, 
operators agreed to a 25 cent per day 
wage increase and no discrimination 
against strikers.—G. P. Dispatch. 


@ WORTHINGTON PUMP AND MA- 
CHINERY CORPORATION will absorb 
its subsidiary, Carbondale Machine Cor- 
poration, as of January 1, 1937. Carbon- 
dale organization, products, and sales 
activities, will be continued as a division 
of Worthington. 


OFFICIAL INAUGURAL PROGRAM 


Listing all details of the Roosevelt-Garner Inaugural, Wednesday, January 20, 1937 


Read President Roosevelt’s article, 
“Unfinished Business,” in Official 
Inaugural Program 


This will be the only program covering 
all events and ceremonies of the Inaugura- 
tion. The publishing or sale of any other 
publication which would in any sense com- 
pete with the “Official Souvenir Program” 
has been prevented. 

This program does not carry any adver- 
tising but is entirely devoted to events of 
the Inauguration and valuable historical 
information profusely illustrated by na- 
tional authors and artists. 

It will serve your library as a reference 
work of Inaugurals (past and present) and 
the Nation’s Capital in future years. 


Price, 50 cents postpaid. 
Mailed to any address in the United States. 
Or te any address in Canada for five cents additional. 


* 


Buy « Program for each of your friends. . . . Programs 
will be shipped to you sealed in individual mailing 
envelopes... ready to address and drop in the mail. 
This program will be an historical reference for 
years to come. . . . BUY YOUR COPIES NOW! 


Inaugural Program Committee, 
810 R. I. Avenue, N. E. 


Washington, D. C. 


enclose $_ 


ORDER FORM 


Date 1937. 


Check 


or 


sh 


Co 
Money Order } Payment in full w—| pois } of 


() The Official Souvenir Program at 50c each 


(] Or the De Luxe Souvenir Edition at $2 each 


(Name imprinted in gold) 


This limited De Luxe edition will be numbered and signed by Rear Admiral Cary 
T. Grayson, Chairman of the Inaugural Committee, appointed by President Roosevelt 


Make all checks payable to “Inaugural Program Committee.” 


Please mail to the following: 


Name 


Street 


Town e 
(Please Print or Write Name and Address Plainly) 


THIS NAME TO BE IMPRINTED IN GOLD ON "DE LUXE SOUVENIR EDITION" 


Stat 


OFFICIAL INAUGURAL PROGRAM COMMITTEE 


JANUARY, 


1937 


| 
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@ WORTHINGTON PUMP AND MA- 
CHINERY CORPORATION has re- 
leased a four-page folder giving informa- 
tion on screw feed drifters for light, 
medium and heavy duty. Copies are ob- 
tainable upon request. 


@ INGERSOLL-RAND COMPANY has 
recently released a six-page folder which 
describes a new 150-lb. drifter, which 
they term “the fastest drill that Inger- 
soll-Rand has ever built.” It is known 
as the DA-35, and copies of the folder 
may be had by addressing the company 
at 11 Broadway, New York City. 


@ THE SOCONY VACUUM OIL COM- 
PANY, INC., has received an income tax 
credit of more than a million dollars 
from the Bureau of Internal Revenue, 
which is allowed because of foreign taxes 
accrued during the taxable years of 1922 
and 1925 and paid subsequent to the fil- 
ing of the Federal income tax returns. 


@ AMERICAN MANGANESE STEEL 
COMPANY has issued a profusely illus- 
trated catalog describing their ma- 
terials, handling pumps, pipe line fit- 
tings, and rotary dredge cutter heads. 
Copies are available at 389 E. 14th 
Street, Chicago Heights. 


@ GERARD SWOPE, president, Gen- 
eral Electric Company, in a recent state- 
ment, said: “At this time last year we 
stated we expected a continued improve- 
ment in business for 1936, but the out- 
look was not particularly good for capi- 
tal goods in the public utility and trans- 
portation fields. This has been borne 
out. The public utilities have followed 
in 1936, as in previous years, the policy 
of giving the consumer the benefit of 
lower rates. As a result the use of elec- 
tricity has continued to increase so that 
in 1936 we had the largest consumption 
of electric energy ever reached in this 
country. The people of the United States 
now use over four times as much electric 
power per capita as the rest of the world. 
For 1937 we look forward to a continu- 
ance of improvement in business. As 
the increased use of electric energy con- 
tinues, of course there will be a decrease 
in the margin of surplus generating ca- 
pacity, which is so essential to the ren- 
dering of good service to the public. 
Hence it will be necessary for the utili- 
ties to increase their plants, with a con- 
sequent expansion in orders for heavy 
goods, which are so much needed in our 
shops and to restore general employment 
in capital goods industries.” 


@ EFFECTIVE December 15, the big 


new Armco Ironmaster Band broadcast 
over a 26-station coast-to-coast NBC 
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blue network will be heard on Tuesdays 
at 10 p. m., E. S. T., according to an- 
nouncements by the sponsors, the Ameri- 
can Rolling Mills Company, of Middle- 
town, Ohio. “We are of the firm con- 
viction that all kinds of products made 
of iron and steel sheets will establish 
new sales records within the next few 
years,” W. W. Sebald, Armco vice presi- 
dent in charge of sales, said in a recent 
interview. The public is being reminded 
to tune in the Armco program through 
advertisements in 52 metropolitan news- 
papers. They have a combined circula- 
tion in excess of 14,000,000 copies, ag- 
gregating more than 50,000,000 potential 
readers. 


@ ANNOUNCEMENT is made by 
Link-Belt Company, 2045 W. Hunting 
Park Avenue, Philadelphia, of the de- 
velopment of a new type of inexpensive 
box car loader for handling bulk ma- 
terials without creating a lot of dust or 
degradation in the loading operation. 


The anti-friction belt conveyor consti- 
tuting the loading element of the ma- 
chine, is supported on a horizontal boom 
which is arranged so it can be racked 
back and forth, or rotated 360 degrees, 
by hand, on the castor-mounted truck on 
which the boom is mounted. The con- 
veyor is operated at a comparatively 
slow speed, and has a discharge height 
of 5 ft. 


@ A FOLDER describing the advan- 
tages of Armco galvanized paintgrip 
sheets has just been issued. Paintgrip 
is a new Armco galvanized sheet metal 
that is readily paintable without special 
acid treatments or weathering. Forming 
qualities, soldering practice, welding, 


cleaning and finishing operations are de- 
scribed in the folder. Paintgrip is avail- 
able in base metals of Armco ingot iron, 
copper-bearing steel or plain steel. 


@ ROBERTS AND SCHAEFER COM- 
PANY, engineers and_ contractors, 
Wrigley Building, Chicago, announce 
that upon the affirmative approval of 
approximately 95 percent of all of its 
creditors, the U. S. District Court at 
Chicago on December 22, 1936, approved 
the plan of reorganization, and this com- 
pany will continue to function with all 
of its old vigor and efficiency. 


@ WHAT is believed to be the first pro- 
jection of a talking movie on an aero- 
plane in flight took place November 18 
about a TWA Douglas transport plane, 
according to Storage Battery Power, 
published by the Thomas A. Edison Co. 
The Universal picture, “Flying Hostess,” 
requiring a total projection time of ap- 
proximately 1 hour and 25 minutes was 
the feature picture shown. The equip- 
ment consisted of a 32-volt Victor pro- 
jector for 16 mm. film with sound track, 
receiving power from an Edison steel 
alkaline battery of 112% ampere hour 
capacity. 


@ “RACE HORSE SPEED WITH 
DRAFT HORSE ENDURANCE,” is the 
theme of a new 12-page book No. 1795, 
picturizing the advantages of Speed-o- 
Matic hydraulic power control of the me- 
chanical operations of Link-Belt crawler 
shovels, draglines and cranes, as com- 
pared with the laborious manipulation of 
conventional long-throw mechanical 
levers. Speedier operation, greater out- 
put, elimination of operator fatigue, are 
features claimed for the new control. A 
copy of the new book may be obtained 
from Link-Belt Company, 300 W. Persh- 
ing Road, Chicago, or from the com- 
pany’s nearest office or shovel distributor. 


@ BULLETIN No. R-69 was recently 
issued by the Manganese Steel Forge 
Company. The Bulletin is of interest to 
those who have maintenance difficulties 
due to abrasion or breakage of metal 
parts. 


PETER F. LOFTUS 


Consulting Engineers 
ENGINEERING AND ECONOMIC SsUR- 
VEYS. ANALYSES AND REPORTS ON 

APPLICATIONS AND POWER 
COST PROBLEMS OF THE COAL MINING 

INDUSTRY 


Oliver Building Pittsburgh, Pa. 


JAMES H. PIERCE & COMPANY 
ENGINEERS AND MINE MANAGERS 


A successful background in the practical solution 
of difficult engineering and managerial problema, 


Reports—Valuations—Appraisals—Cost Analysis 
Scranton Electric Building, Scranton, Pa. 
Whitehall Building, New York, N. Y. 
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THERE ARE SEVERAL REASONS WHY 


WE RECOMMEND (Preformed WIRE ROPE 


The foremost reason for recommend- Broken crown wires don’t bristle out 
ing preformed wire rope is that for to jab men’s hands. Then too, the 
many applications it gives much  preforming process tends to elimi- 
greater dollar value....But there nate the destructive internal stress. 
are many other reasons, too. Forone: This elimination also means that pre- 
itis safer for the workmentohandle. formed rope... 


@ requires no seizing @ is easier to splice or socket 


@ resists kinking @ is much easier to handle 


AMERICAN CABLE < 
AMERICAN STEEL & WI 
BRODERICK & BASCOM ROPE | 

COAST CABLE CC 

HAZARD WIRE 
A & SONS 


UNION WIRE ROPE Ct 
-WICKWIRE SPENCER STE 
WILLIAMSPORT 
WIRE ROPE CORPORA 
WIRE MANUFACTURM 
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‘PACIFIC WIRE ROPE"COMPANY 
A. ROEBLING'S SONS COMPANY 


Allis-Chalmers ball and rod mills 
are operating in every mining district 

of the world, grinding practically every 
kind of ore. Years of successful, efficient operation prove 


the soundness of their design and construction and the high 
quality of workmanship and materials. 


Allis-Chalmers has built some of the largest ball and rod 
mills in use today. The Company’s unsurpassed manufac- 
AcC ENGINEERED [ring facilities and engineering experience are at your 


Blowers, Compressors and Vacuum S€Fvice in solving grinding problems and reducing costs. 
Pumps. 


Cement Making Machinery, eck Write to the nearest Allis-Chalmers office or to the main plant 
Crushers, Screens, Reoadbuilding 


Equipment. at Milwaukee. 

Centrifugal Pumps. 

Electric Generators, Transformers, 
Converters, Rectifiers, Switchgear 
and Regulators. 

Electric Motors for all purposes. 

Farm Machinery, Road Machinery, 
Farm and Industrial Tractors. 

Flour, Feed and Flaking Mill Ma- 
chinery. 

Hydraulic Turbines and Accessories. 

Mining, Metallurgical and Hoisting 
Equipment. 

Sawmill and Timber Preserving Ma- 
chinery. 

Steam Turbines, Steam Engines and 
Condensers. 

Texrope Drives. 

Water Wheels and Accessories. 


Bulletins for various types of equipment furnished on request. Address Allis-Chalmers Mfg. Company, Milwaukee, Wisconsin 
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MINIMUM MAINTENANCE 


Remarkably little attention keeps 
Exide-Ironclads on the job... 


BATTERIES can go 


without water from 2 to 3 times as long 
as a camel. That helps to explain why an 
Exide-Ironclad, once installed, practically 
takes care of itself. This has been the ex- 
perience of users generally, and is one 
reason why Exide-Ironclads are so widely 
employed in underground haulage service. 


Their ease and low cost of maintenance 
not only means fewer interruptions and 
delays, but substantially reduces haulage 
costs as well. This economical service is 
consistently maintained over exceedingly 
long periods of time. For the Exide-Ironclad 


is a long-life battery —proved so by the 
records of service it has made in a signifi- 
cant number of the country’s leading mines. 


Exide-Ironclads provide high power 
ability, high electrical efficiency, extreme 
ruggedness, and long life—the four essen- 
tials for speedy, dependable, low-cost 
haulage service underground. Write for 
free booklet, “The Storage Battery Loco- 
motive for Underground Haulage.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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UNIVERSAL VIBRATING 
SCREENS 


Popular the World Over—Highest in Effi- 
ciency. Lowest in Cost. Write for Catalog 


WNIVERSAL VIBRATING SCREEN CO. 


RACINE ~ ~ WISCONSIN 


We Look Into the Earth 


By using Diamond Core Drills. 
We prospect Coal and Mineral 
Lands in any part of North or 
South America. 


Drilling Co. 


O. C. Hoffman, Pres. Established 1902. L. H. Hoffman, Treas. 
HOFFMAN:-BR®S -DRILLING:-CO. 
—CONTRACTORS— 


DIAMOND CORE DRILLING 


PUNXSUTAWNEY, PA. 
Our specialty—Testing bituminous coal lands 


Satisfactory cores guaranteed 


___ROBIN SO N—— 
VENTILATING COMPANY 
Fans and Blowers 

Ventilating Engineering Service 


ZELIENOPLE 
PENNSYLVANIA 
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’ All Hazard wire ropes made of Improved 
Plow Steel are identified by the Green Strand. 


And in wire rope, as in all applications, green 
signifies safety. 

. . « Safety to the pocketbook because 
Hazard ropes (and more especially LAY-SET 
Preformed) last longer—reduce machine shut- 
downs — increase production. 

Behind Hazard’s Green Strand ropes there 
are 91 years of progressive growth. The ab- 
solute dependability of Hazard products and 

re demonstrated by the fact 
that on our ledgers are many 
firms who have bought 
Hazard ropes continuously 
and exclusively for 30, 40 


HAZARD WIRE ROPE COMPANY 
ESTABLISHED 1846 
WILKES-BARRE, PENNSYLVANIA 


An Associate Company of the 


AMERICAN CHAIN COMPANY, INC. 


District Offices: New York, Chicago, Philadelphia, Pittsburgh, 
Ft. Worth, San Francisco, Denver, Los Angeles, Birmingham, Tacoma 


In Business for Your Safety 


A FEW OF THE 137 
AMERICAN CHAIN 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN COMPANY, Inc. 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains * Welded and Weldless 
Chain Malleable Castings Railroad 
Specialties 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines ¢ Floformers 
Special Machinery ¢ Nibbling Machines 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
PAGE STEEL AND WIRE DIVISION 
Page Fence © Wire and Rod Products 
Traffic Tape © Welding Wire 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists © Electric Hoists and Cranes 
FORD CHAIN BLOCK COMPANY 
Chain Hoists ¢ Trolleys 
HAZARD WIRE ROPE COMPANY 
Green Strand Wire Rope ¢ ‘“Korddless”’ 
Wire Rope ¢ Preformed Spring-Lay Wire 
Rope ¢ Guard Rail Cable 
THE HIGHLAND IRON & STEEL CO. 
Wrought Iron Bars and Shapes 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
READING-PRATT & CADY COMPANY, Inc. 
Valves ¢ Electric Steel Fittings 
READING STEEL CASTING DIVISION 


(OF READING-PRATT & CADY COMPANY, Inc.) 
Castings, Rough or Machined 


ALL HAZARO WIRE ROPES MADE OF IMPROVED PLOW STEEL AND IDENTIFIED BY THE GreEN STRAND 
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LAY-SET WIRE ROPE 


Let's look at some figures. About 325,000 Edison 
Electric Cap Lamps are in daily use today in the 


coal and metal mines of this continent. The 
Skuligard total runs even higher. They’re by 
far the most widely used mine lamps and 
head protectors in America. 

It adds up to just this: that, in every mining 
area, Edison Lamps and M.S.A. Skullgards are 


they're answering the men’s requirements for 
dependability and comfort. 

Investigate them—especially the easy rental 
plan that permits you to install Edison Lamps with- 
out a penny of initial outlay. And ask us for an 
actual demonstration—there’s no obligation. 


MINE SAFETY APPLIANCES COMPANY 


dokag the superior job ted of liably BRAULDOCK, THOMAS & MEADE STS., PITTSBURGH, PA. 


and continuously, day in and day out. They're 
meeting the demand of the management for re- 


duced compensation costs and less lost time . . . Safety Clothing... First Aid Equipment .. - Bulletins on request 
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M.S. A. Products; Breathing Apparatus . .. Inhalators . . . Comfo 
ie & Respirators ... Masks of all Types ...Gas Indicators ...Gas Detectors... 
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